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A FATTY ACID ESTERS COMPOSITION OF A POL YG L YCER I N E . 

A PROCESS FOR THE PREPARATION THEREOF. 
A PROCESS FOR THE PREPARATION OF A H IGHLY-PUR I Fl ED 
FATTY ACID ESTERS COMPOSITION OF A POL Y GL YCER I N E , 
A HIGHLY-PURIFIED FATTY ACID ESTERS COMPOSlflON 

OF A POLYGLYCERINE, 
AN ADDITIVE FOR FOOD-STUFFS, A RESIN COMPOSITION. AND 
A COMPOSITION FOR COSMETICS OR DETERGENTS 

FIELD OF THE INVENTION 

The present invention relates to a fatty acid esters 
conipositipn of a po 1 y g 1 y cer i ne containing more than 70% of a 
fatty acid oionoester and a process for the preparation thereof, 

Furthermore, the present invention relates to a highly- 
purified fatty acid esters com pos i t i on of a po 1 y g 1 y cer i ne and a 
process for the preparation thereof. 

Still further, the present indention relates to the useof 
the fatty acid esters compositions of a pel ygl y cer i ne for an 
additive for food-stuffs. 

In addition, the present invention relates to a resin 
composition containing the fatty acid esters compositions of a 
polyglycerine. 

Besides, the present invention relates to compositions for 
cosmetics or detergents containing the fatty acid esters 
compositions of a polyglycerine. 

In more detail, the present invention relates to a fatty 
acid esters composition of a polyglycerine having an excellent 
emulsifying ability. The fatty acid es ters compos i tlons of a 



pol yglyceri ne are useful as an additive for f ood-^s t uf f s , an 
additive for t he rn op 1 a s t i c resins, and an additive for cosmetics 
or detergents, etc, 

BACKGROUND OF THE INVENTION- 

In recent, fatty acid esters of a po 1 y g 1 y ce r i ne are 
perniitted as an additive such as an em ui s i f i er for food-stuffs, 
and demands in a market are getting increased. The fatty acid 
esters composition ofapolyglycerinehave been usuallyemployed 
in a variety pf fie ids, particularly such as foods, as an 
emulsif ler or an agent for adjusting a viscosity because esters 
having a wide range of HLB values can be obtained by the 
com b i n a t i on of polyglycerine s having various molecular weight 
with fatty acids having various chain length which are starting 
materials, andit exhibits a higher stability in an acidic range. 

As processes for preparing the fatty acid esters 
com pes i t i on of a polyglycerine, there are exemplified; (1) an 
es ter i f i ca t ion reaction of a polyglycerine with a fatty acid, (2) 
a transes ter if ica tion reaction of a polyglycerine with a fatty 
acid ester, (3) a t r an ses te r i f i ca t i o n reaction of a polyglyce^ 
rine with an oil and fatty acid, (4) an addition polymerization 
react ion of glycidol to a nonog lyceride of a fatty acid, and (5) 
an addition polymerization reaction of glycidol to a fatty acid, 
etc. Of the above-described reactions, the processes (2) and (3) 
are problematic in the reactivity and the processes have many 
limitations in qualityand purity of the fatty acid est r of a 
pol yg I ycer i n . 

The process (1) Is described In JAOCS (Journal of American 
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Oil Chemists' Society), Vol. 58, page 878 (1981), in which there 
is carried out the es teri f ica t ion reaction of a po 1 y g 1 y ce r i n e 
with a fatty acid in the presence of alkali catalysts to obtain 
a fatty acid ester of the polyglycerine. 

Furthermore, Japanese Patent Unexamined Publication (Kokai) 
No. 41007/1994 discloses similar processes. 

The process (5) is described in Japanese Patent Unexamined 
Publication (Kokai) No. 65705/1976, in which there is prepared 
a fatty acid monoester of glycerine. However, the Publication 
states that there is obtained a carboxylic acid-l-monoglyceride 
having the po 1 y r i za t i on degree of glycerine of 1 with a high 
percentage in the presence of an inert solvent, that is, it 
corresponds to a compound hav i ng n of average 1 in the. above- 
described ch em i ca 1 formula (1]. Notwithstanding, there is not 
mentioned a fatty acid esters composition of a polyglycerine at 
all in the Publication. 

As processes inwhich the addition polymerization reaction 
of glycidol is employed, there are exemplified the addition 
polymerization reaction [Japanese Patent Examined Publication 
(Kokoku) No. 55254/1989, Japanese Patent Examined Publication 
(Kokoku) No. 11532/1992, Japanese Patent Examined Publication 
(Kokoku) No. 1291/1993} of glycidol to glycerine to obtain, a 
polyglycerine employed in the processes (1) to (3), the 
preparation of a polyglycerine (Japanese Patent Examined 
Publication (Kokoku) No. 69621/1992) by a hydrolysis reaction 
after the addition po 1 y me r i za t i on r ea c t i on of glycidol to a fatty 
acid, and the preparation of polyglycerine monoalky lether or the 
preparation of polyglycerine monoa 1 ky 1 1 hioe ther (US Patent Nois. 



3,821,372, 3,966,398, and 4,087,466), etc. 

However, in the preparation process of a po i y g I y ce r i ne by 
a hydrolysis reaction after the addition polymerization reaction 
of glycidol to a fatty acid described in Japanese Patent Exaained 
Publication (Kpkoku) No. 69621/1992, low fatty acids (a carbon 
nufflber of 2 to 6) are employed as fatty acids to prepare 
pol yglycer i nes , and a fatty acid ester of a po 1 y g I y ce r i ne i s not 
mentioned at all. 

Heretofore, a fatty acid monoester of a polyglycerine has 
been prepared by the above-described process (1). In the process, 
it is pointed out that a polyglycerine having reactive hydroxyl 
groups of 4 to 10 on an average is eoployed as a starting 
polyglycerine, as a result, a resulting product contains an 
unreacted polyglycerine, poly-substituted fatty acid esters such 
as d ie.s ter , t r ies ter , a nd te t r aes t e r , etc. other than the desired 
fatty acid monoester of a polyglycerine (N. Garti, et al. 
Journal of A mer i c a n 0 i I C hem i s t s ' Society, 59, 3 1 7-3 1 9 ( 1 98 2 ) ] . 

Furthermore, even in theprocess(4)in which glycidol is 
addition polymerized to a fatty acid men oglyce ride, a purity of 
a reaction product remarkably depends upon the starting fatty 
acid monog 1 y cer ide (c.f. US Patent No. 4,515,775). Particular- 
ly, in the case when there is employed a fatty acid monoglycer ide 
obtained by the reaction of glycerine with a fatty acid as a 
s ta r t i n g ma ter i a 1 , the starting material contains unreacted 
glycerine as well as in the above-described process (I), 
resulting in that a fatty acid monoester of a polyglycerin 
obtained by the addition polymerization of glycidol contains only 
approximately 40% of th fatty acid Bpnoester» and the residue 
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of approximately 60% is composed of unreacted glycerine and poly- 
substituted fatty acid esters [Shigeru Tsuda, Nonpgiyceride, 
page 67(1985), Maki Book Store). 

As described above, there remain a large amount of 
unreacted polyglycerine and poly-substituted fatty acid esters 
in the fatty acid monoester ofa polyglycerine employed until 
now. In the case when such the fatty acid monoester is employed 
as surfactants or emulsion stabilizers in food industries, it 
results in decrease of surface tension, decrease. of 
d i s per s i b i 1 1 1 y , decrease of foaming ability, and decrease of 
stabilityineraulsifying. 

As a process for removing the unreacted polyglycerine, 
Japanese Pa ten t Unexam i ned Publication (Kokai) No. 23837/1988 
discloses a process in which the unreacted polyglycerine is 
removed by a liquid separation process using a mixed solvent 
composed of at least one of water-soluble organic solvents or 
water and at least one of wa t er- i n s o 1 u b 1 e o rgan i c s o 1 ve n t s . 

Furthermore, Japanese Patent Unexamined Publication (Kokai) 
No. 81252/1991 discloses a process that the unreacted 
polyglycerine is removed by an adsorption method in which a 
solution of a reaction product in es t e r 1 f i ca t i on is brought into 
contact with an a 1 k y 1 -s i 1 y 1 a ted silicagel. 

Still further, Japanese Patent Unexamined Publication 
(Kokai) No. 41007/1994 discloses an extracting process in which 
the unreacted polyglycerine is removed by employing a water- 
soluble organic solvent such as n- b u t y 1 a i coho 1 , n-propanol, or 
dioxane, etc. together with water or an aqueous solution 
containing a salting agent such as lithium, sodium, potassium or 
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aiamoniuoi salts of an organic acid or an inorganic acid such as 
suifuricacidbr phosphoric acid. 

And also, Japanese Patent Unexamined Publication (Kokai) 
No. 2 2 8052/1994 discloses an extracting process in which the 
un reac t ed po 1 y g 1 y ce ri ne is reiooved by employ ing methylethylketone 
togetherwithwater. 

However, the process in Japanese Patent Unexaqiined 
Publication (Kokai) No. 23837/1988 includes a problem in uses for 
food-stuff from a viewpoint of safety because of ^romatic 
hydrocarbons such as benzene and toluene which are described as 
examples of the water-insoluble organic solvents. Furthermore, 
in the process, the reaction molar ratio of a fisftty acid to a 
pol ygl yceri ne is limited within 1, and there is not described the 
effectiveness in the reaction molar ratio exceeding 1. 

S t i II f u r t her , in the case of a tol liene/methanol system, 
it is observed that a large amount of a fatty acid ester of 
po I y g 1 y ce r i n e having a high HLB value moves to methanol phase 
containing water even in the reaction ratio below 1 and, further, 
unreacted polyglycerine cannot be sufficiently removed, resulting 
in that there are problems in industrial preparation. 

In addition, the separation process disclosed in the Kokai 
No. 81252/1991 includes disadvantages that operation costs are 
expensive and operations are troublesome. 

Besides, even though according to the prior arts including 
the processes disclosed in the Kokai No. 41007/1994 and 
228052/1994, although the unreacted polyglycerine can be removed, 
poly*subs ti tuted esters of polyglycerine cannot be removed. 

As descri bed herei nabove, in the case when th re is 
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prepared a fatty acid esters composition of a polyglycerine 
according t p t he a bove-des cr i bed processes (4) and (5) in which 
glycidol is employed, preparation of polyglycerine can be 
prevented. However, there is a problem that a snail amount of 
unreacted glycidol remains in the fatty acid esters composition 
ofapplyglycerine. 

Even a small amount, unreactedfesidual glycidol itself 
does not exhibit emulsifying ability, and iinpreferably causes a 
remarkable decrease of surface tension, d i s per s i b i 1 i t y , foaming 
ability, and stability in emulsifying in p rod u c t s !i n c 1 u d i ng the 
fatty acid esters composition of a polyglycerine. 

In order to remove a small amount of unreacted glycidol 
from the composition, there requires molecular distillation which 
is not economical and not preferred from a viewpoint of 
industrial applications. It is to be noted that glycidol is 
another name of an epoxy alcohol. 

In view of the above-described background, there has been 
expected a fatty acid esters composition of a polyglycerine 
containing high contents of a fatty acid monoester which exhibits 
an improved s u r f a ce t e n s i on , d i s pe r s i bi 1 i t y , foaming ability, and 
stability i n e m u 1 s i f y i n g during uses as an emulsifying stabilizer 
in the fields of surface active agents, food-stuffs, cosnetiGS, 
and detergents. 

Furthermore, the fatty acid esters composition of a 
polyglycerine containing high contents of a fatty acid monoester 
in the present invention effectively acts as a p 1 a s t i c i zer , an 
improver of a wetting ability for hydrophobic resins, an iaprovier 
pf a printing property, an anti^static agent, a releasing agent. 
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or an anti-clouding agenti etc. for a variety of resins which 
include a polyvinyl chloride resin, a s ty rene-bas ed resin, a 
methylraethacrylate- based resin, and a polyacetal resin. 

For example, a polyvinyl chloride resin has been widely 
employed as a wrapping film or a bottle for fopd^stuffs, 
cosmetics, detergents, and other miscellaneous goods, materials 
for printing such as a calendarand a poster because of its 
excellent r i g i d i t y , t r ans pa rency , mo 1 dab i 1 i t y • printing ability. 

In particular, uniaxially or biaxially or i en ted f i 1 ms are 
employed as a shrinkable wrapping and a shrinkable label because 
ofthe excellence inrigidity, a gloss, dimensional stability in 
storage, andashrinkableproperty. 

However, similarly to other resins, a polyvinyl chloride 
resin has a disadvantage that static electricity is very readily 
charged, resulting in that it gives an unpleas an t feeling to 
human bodies and itreadily catches dusts, in air. 

Accordingly, there is often carried.outaprocessfor 
P re ven t i ng s t a t i c e 1 ec t r i c i t y . 

The process for p re ve n t i ng s ta t i c e 1 ec t r i c i t y includes 
mixing an anti-^ static agent togethe'r with a thermal stabilizer* 
a reinforcing material, and a slipping agent, etc, in the case 
of molding a polyvinyl ch 1 o r i de res i n , or coating an anti-static 
agent after molding. 

As the anti-static agent for vinyl chloride resinst there 
have been conventionally employed a fatty acid ester of 
glycerine, a fatty acid ester of sorbitan, a non-ionic surface 
active agent of a higher alcohol, and an anionic surface active 
agent such as a sodium aikyibenzene sulfonate and a sodium 
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a 1 k y 1 s u 1 f on a te. However, mixing of the anti-static agents cannot 
sufficiently give an effect for preventing static electricity 
to films having thin thickness such as thermally shrinkable 
oriented films, and transparencyof the films is occasionally 
decreased. 

On the other hand, coating of the anti-staticagents after 
molding has disadvantages thatan effect for preventing static 
electricity is often decreased by rubbing or evaporation with a 
long lapse of time, and further films themselves readily cause 
blocking. 

In JP Kok.ai No, 186 1/ 1 994, although there is disclosed the 
useof afatty acid esters corapositionofa polyglycerinefor an 
anti-static agent, the composition contains a large amount of a 
residual polygiycerineandpoly-substitutedesters, unpreferably 
resulting in that an effect for emulsifying and preventing static 
electricity is remarkably small, whereby, a large amount of the 
composition has to be employed. 

Meanwhile, a styrene-based resin is excellent in 
transparency, non-toxic, non-deodprant, and water-^resistant; 

However, there has been a problem that it is brittle in 
spite of exhibiting strength and rigidness. Recently, the 
brittleness in a styrene-based resin has been improved, whereby, 
the s t y rene-^bas ed resin has been used as films for food-stuffs. 

Pa r t i cu 1 a r 1 y t the styrene-based resin films have a variety 
of problems in the use as films for wrapping food^stuffs because, 
pfnon^affinityforwater. 

In the case when the styrene-based resin films are used for 
wrapping f ood-s tu f f s and stored at low temperatures, moisture in 
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the food-stuffs such as vegetables or neat forms drops of water 
over the films. There is a problem that the drops of water 
adversely affect transparency of the films, unpreferably 
resulting in that the food-stuffs in wrapping cannot be visually 
identified, and it is not only visually unp referred, but also it 
givesabadfeeling. 

In order to solve the probleqi, there has been thought put 
a process for improving surface properties of the films. 

As the process for improving surface properties of the 
films, there are known processes that an anti-clouding agent is 
coated on the films or mixed in preparing the films. 

Although the coating process of the an t i -c loudi lig agent 
provides an excellentanti^clouding effect for a short period 
after coating, a n t i - c 1 o ud i n g effect becomes d e c r ea s ed by r u bb i n g 
with a long time of lapse. 

On the other hand, the mixing process of the an t i --c 1 oud i n g 
agent can provide the films with an excellent a n t i -c 1 o ud i ng 
effect for a long period after mixing. 

As the an t i^clouding agen t for the s t y rene-based resin 
films, there are known (1) fatty acid esters of glycerine (JP 
Kokoku No. 4147/1963 and JP Kdkoku No. 26532/1977), (2) fatty 
acid esters of po 1 y e t h y 1 e n eg 1 y co 1 (disclosed in JP Kokoku No, 
21112/1964), and (3) fatty acid monoesters of po 1 y g 1 y ce r i ne (JP 
Kokai No. 157558/1986), etc. 

However, in the case when the fatty acid esters of 
glycerine of (1) and the fatty acid esters of po 1 y e t h y 1 eneg 1 y co 1 
of (2) are employed as the a n t i -c lo ud i ng agent for the styrene- 
based resin films, a large amount of those must be employed in 
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order to provide an aimed an t i -c 1 cud i ng effect, resulting in that 
inixing isdifficuit. 

In the case when t he f a 1 1 y ac i d monoesters of po 1 y g 1 y cer i n e 
of (3) is employed as the an t i -c 1 p ud i ng agent for the styrene- 
based resin filqs, although an anti-clouding effect at ordinary 
temperatures is excellent, an anti-clouding effect at low 
temperatures is poor, and further miscibility and transparency 
are poor , res u 1 1 i ng in being not appropriate to wrapping for 
fopd-stuffs at low temperatures. 

It is to be noted that the fatty acid monoesters of 
pol ygl y cer i ne of the above-described (3) are prepared by the 
es teri f ica t ion of po 1 ygl ycer i ne with a fatty acid and the 
purification by molecular distillation pr solvent extraction, 
which is different from a fatty acid esters composition of 
po 1 yg I y ce r i ne in the present invention prepared by the addition 
polymerization reaction of glycidol to a fatty acid. 

Anti-clouding agent for the styrene-based resin filmsto 
be employed for wrapping food-stuffs has to be excellent in a low 
temperature property, a high temperature property, a recovery 
property, and durability, etc. Particularly, it attaches 
importance to an anti-clouding effect at a low temperature 
atmosphere for a long time of period. 

In order to make durability of an anti-clouding effect at 
low temperatures exhibit, an a n t 1 -c 1 o ud i n g agent to be mixed. must 
exhibit moderate miscibility with the styrene-based resins at low 
tempera tu res , 

An an t i -cloud i ng agent exhibiting a poor miscibility 
readily mpv s to the surface of the film, and it oozes out of the 
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f i In , unpref erably resulting in causing blocking of the filns in 
spite of the presence of the anti-clouding effect. 

On the other hand, an an ti-clpuding agent exhibiting an 
excessive nisclbillty does not readily nove to the surface of the 
film, unpref erably resulti n g i n no t ex h i b i t i ng t he an t i -c 1 oud i n g 
effect. Accordingly, an a n t i - c 1 o u d i n g agent roust exhibit a well- 
balanced raiscibility with resins. 

As a conventional anti-clouding agent for the styrene^ 
based resins has an excessive m i s c i b i 1 i t y w i t h the resins, it is 
involved inside the resins, resulting in thatthere has been 
required a large amount ranging from 7 to 3% by weight. 

The pfobleins can be solved by the use of the fatty acid 
esters composition of a po 1 y g 1 y cer i ne containing high contents 
of a fatty ac i d mon oes t e r in the present invention. 

Furthermore, although an article molded from the styrene- 
based resin is particularly ex ce 1 1 en t i n t ;r a n s p a ren cy , there is 
a problem that it readily accumulates s t a t i c e 1 ec t r i c i t y i n d u ced 
by friction, and it does not readily disappear, unpreferably 
resulting in that dust in air is drawn. 

in order to prevent the accumulation of static electricity, 
surface active agents have been raixedin the resin, orsilicpne^ 
based compounds have been coated on the surface of the molded 
article. 

However, there are problems that a small amount of the 
surface active agents do not sufficiently provide an anti-static 
effect and, unpreferably. a large amount of the surface active 
agents adversely affect transparency of the resin* and coating 
process of s i 1 i cone-based compounds onto the surface of the 



13 

nolded article results in i nc reas 1 n g. cos ts of production. 

The problems can be solved by the use of the fatty acid 
esters composition of a pp 1 yg 1 ycer i ne containing high contents 
ofa fatty acid monoester in the present invention. 

In the meantime, a roe t hy 1 me t h ac ry 1 a te -'•bas ed res i n is widely 
employed in a variety of fields which supply parts for 
autoinobiies such as a cover for a variety of meters, optical 
parts such as photo-magnetic disks and lenses, and a cover for 
an illuminating lamp, etc., because of its excellence in 
transparency, we a t h e ra b i 1 i t y , and mechanical properties, etc. 

The molded articles are usually prepared by an injection 
molding and a compression molding. Particularly, the optical 
parts such as photo-mag n e tic disks and lenses are molded by 
compression molding with a precise mold, and a molded article is 
exceedingly tightly incontact with themold, whereby, release 
of the molded article from the mold becomes insufficient, 
resulting in making a productivity lower. 

Therefore, it is proposed that a variety of releasing 
agents are employed in molding a me t h y 1 me t h ac r y 1 a te-bas ed resin. 

For example, JP Kokai No. 73754/1086 discloses a 
methylmethacrylate resin in which there are mixed higher fatty 
acid esters, polyvalent alcohols, higher alcohols, higher fatty 
acids, amidesof higher fatty acids, and metal salts of higher 
fatty acids as releasing agents. 

However, a releasing property is insufficient, and the 
releasing agents move to the surface of molded articles, 
unpreferably resulting in that th surface of the mold becomes 
dirty, and commercial values remarkably decrease by coloration 
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of the mo Ided article. 

T he add i t i ve wh i ch is the fatty acid esters composition of 
a pol y g 1 y ce r i ne of the present invention can provide a 
me thy Iraethacry la te-based resin having an excellent releasing 
property in spite of a small amount of use. 

In the meant ime, a polyacetal resin which is one of 
engineering plastics has been exceed i ng 1 y wi del y employed in a 
variety of fields which supply parts f o r a u tpmob i 1 es or home 
electric appliances, etc., because of its excellence in physical 
properties such as mechanical properties and electric properties, 
moldability, and chemical properties such as chemical resistance 
andthermalst ability. 

However, as a polyacetal resin unprocessed is poor in a 
printing property by a variety of inks, it has been used after 
a treatment by e oronad is charge. 

However, in the casewhen it is molded, for example, as a 
shutter for a disk or a magnetic tape cartridge, as the shutter 
itself is thin in thickness, bending or deformation is 
unpreferably caused by a long time treatment or high-voltage 
treatmentin corona discharge, resulting in incapability of 
practicallyusing. 

In view of the situations, there has been expected a 
material on which inks can be printed even by a short time 
treatment or low-voltage treatment iii corona discharge. 

Although a process of a primer coating is known as a 
process for improving a printing property, the p r i me r • proces s 
requires solvents, unpreferably resulting in being problematic 
from viewpoint of environmental pollution. 
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In JP Kokai No, 195155/1985, there is disclosed a process 
In which a polyacetal resin is mixed with 0,01-3 parts by weight 
of hindered amines together with 0.01-4 parts by weight of a 
specific benz tri azole-based ultraviolet absorbent in order to 
improve wea t her abi 1 i ty. 

■ However, a printing property cannot be sufficiently 
improved by the process, and further, durability of the printing 
property is almost not improved. 

Furthermore, in JP Kokai No. 128740/1982, there is 
disclosed a process in which a polyacetal resin is mixed with 
0.01-5 parts by weight of a fatty acid esters composition of a 
polyglycerineand/orpolyalkyleneglycol-alkylether. 

However, even a printing property cannot be sufficiently 
improved by the process because the fatty acid esters composition 
of apolyglycerine is not prepared by the above-described 
glycidolprocess(5). 

Still further, in JP Kokoku No. 14709/1994, there is 
disclosed a process in which a polyacetal resin is mixed with 
0.01-3% by weight of a hindered amine compound together with an 
effective amount (as an anti-static agent) a fatty acid ester. of 
apolyvalentalcohol. 

However, even a printing property cannot be sufficiently 
improved by the process, and further, durability of the printing 
property is almost not improved. 

In addition, in JP Kokai No. 41583/1986, there is disclosed 
a process in which a polyacetal resin having the thickness of 
less than 200 microns in skin layer. 

However, even a printing property cannot also b<5 
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satisfactorily iaiproved by the process, and fur t her , d u rab i 1 i t y 
of the printing property is not occasionally improved. 

The problems in the polyacetal resin can be solved by the 
use of the fatty acid esters composition of a pbl yglycerine 
containing high contents of a fatty acid monoester in the present 
invention. 

In add i t ion , there is a problem that polyacetal res i ns. or 
a article molded therefrom dp not exhibit a sufficient wetting 
property to water and a 1 i qu id con ta i n i ng. wa tef such as water- 
soluble i n k s , a nd b 1 ood , e t c . 

Wide applications of the polyacetal resins demand a variety 
of special characteristics as materials. One of the special 
characteristics is an improved wetting property to inks, etc. 

Wetting property is prescribed in JIS K6768 in which it is 
defined as a cond i t ion tha t liquid coated on the surface of a 
solid is not repelled. 

As a method for measuring the wetting property, there is 
known a me t h od me as u r i n g contact angle, and small contact angle 
represents easiness of wetting. 

Wetting property is required in a variety of molded 
articles. For example, in an ink jet nozzle in a printer for a 
personal cpmpu ter , wetting property of the nozzle edge surface 
is required in order to con s t a n 1 1 y con t ro 1 the direction jetting 
inkt resulting in improving quality of printing. 

Furthermore, in a carrier for a biosensor, improved wetting 
property of a sample liquid is required in order to elevate a 
sensitivityof measurement. 

As methods for improving wetting propertyt there have been 
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put into practice plasma treatnents, cheiaical treatments, and 
surface coating by paints. However, the methods include a 
disadvantage of inferior efficiency in production because a 
highly-controlled technology is required in order to guarantee 
a constant quality in s u r f a ce t rea t men t , 

As methods for improving wetting property in a polyacetal 
resin, although J P- A - 2 5 7 4 9 9/ 1 9 9 4 discloses a method in which 
there is mixed an additive such as polyethylene glycol for 
improving wetting property, the method i s i n s u f f i c i en t . 

Although JP- A* 2 9 385 6/1994 disclose^s a oethod iii which there 
is mixed a fatty acid esters composition of a po 1 y g 1 yce r i n e for 
improving wetting property, a large amount of the compos i t ion 
must be e m ployed in the method because a large a mount of 
unreacted polyglycer ine remains in the composition. 

Furthermore, a polyalkyleneglycol or a fatty acid esters 
compos i tion of a polyvalent alcohol is also insufficient from 
viewpoint of improving wetting property, as shown in Comparative 
Examples of the present invention which are described later. 

Still further, a large amount of a compound improving 
wetting property occasionally tends to adversely affect to 
mechanical properties and moldability. 

In addition, a polyacetal resin is used as a resin 
composition by mixing a hindered pheni>l-based compound, inorganic 
fibers having short length and othe/ additives, in order to 
prepare small or precise parts having thin thickness for 
precision instruments such as a watch, a printer, and a desk top 
electronic calculator, etc., because of being excellent in 
mechanical properties and . d imens ional stability. 
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As the inorganic fibers having short length, there are 
exemplified fiberglass and fibrous potassium titanate. 

However, the fiberglass has the average fiber diameter 
ranging from 6 to 13 microns and the average fiber length ranging 
from 20 to 300Q microns. A c cord i n g 1 y , d i ame t e r and length are too 
thick and too long , res ul t i Dg in being incapable of employing, 
for example, as gears for watchhaving the thickness of 50 or 60 
microns. 

On the other hand, the fibrous potassium titanate has the 
average fiber diameter ranging from O.2 to 2 microns and the 
average fiber length ranging from 10 tolOO microns. 

Accordingly, although the fibrous potassium titanate can 
be employed as the gears, it often causes a problem of gate 
plugginginamoldingdie. 

Recently, micro-fibrous titanium oxide has been employed 
as substitutes for fiberglass and f i b r o u s po t as s i urn titanate. 

For example, J P- A- 1 1 3465 / 1 989 teaches that micro fibrous 
titanium oxide is employed to prepare a resin composition with 
which there can be formed molded articles having excellent 
strength and gloss of the surface. 

However, the polyacetal resin com pos i t i on 1 n which 
m i c r o-^ f i b r o u s titanium oxide is mixed has a drawback that 
releasing property from a molding die is poor. 

The poorness results in a poor profile property of the 
surface in a molded article and a stain in a molding die. 

Particularly, as the molding di^e for the precise parts is 
sma 1 1 , c lean i lig of the s t a i n req u 1 res a long naintenance timet 
resulting in falling productivity. 
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The problems can be solved by the use of only a small 
amount of the fatty acid esters composition of a po 1 y g 1 y c e r i n e 
having high contents of a fatty acid monoester in the present 
invention. 

In the meantime, a fatty acid esters composition of a 
poiyglycerine has been widely used as an additives for cosmetics, 
toiletries, and detergents. 

AsVa specific example of cosmetics, a wateir-in-oil type- 
emu Is Ifiedcompo si ti on for cosmetics is used as an agent for 
keeping moisture on human skin because outer layer is composed 
of oil components, resulting in being capable of preventing 
dryness in the human skin. 

It is to be noted that a water-in-oil type-emulsified 
composition for cosmetics is prepared by mixing a water-soluble 
high^ viscous compound such as glycerine, oils and/or waxes, 
wa t e r , a nd an em u I s i f i e r , e t c. 

As it does not have an affinity to water or sweat, 
properties a r en ot di mini shed by those, preferably resulting in 
that the properties are durable for a long time of period. 

Furthermore, an affinity to an oily makeup is high, 
resulting in that it can be preferably employed as an excellent 
cleansing for the purpose of removing the oily makeup. 

However, there are disadvantages that a water-in-oil type- 
emulsified composition for cosmetics unpreferably gives an oily 
or sticky feel when it is applied on human skin because outer 
layer is composed of oil components. 

In order to solve the d i s ad v a n tages , a wa t er^ i n-o i 1 type- 
emulsified composition for cosmetics containing a large amount 
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of water has been nunerousiy investigated, for exanple, as 
described in JPtB-26366 / 1 985 , JP-A-302935/ 1 988 , and JP-A- 
160709/1994. 

However, the water-in-oil t y pe-em u i s i f i ed composition for 
cosmeticscontaining a large amount of water is not suitable for 
the purpose of removing the oily makeup because of high content 
of water. Furthermore, the water-in-oil type-emulsified 
composition for cosmetics containing a larger amount of water 
is not thinly extended. 

In the JP-A-160709/1994 , it is described that a large 
amount of silicone oilswhichareslippery are employed as oil 
components for outer layer formed by a water-in-oil type- 
emulsified composition, and further viscpsityof the composition 
is controlled within 200 0 0 cps, whereby, thinness and an oily or 
sticky feel is improved. 

Still further, sorbitan fattyacid esters composition of 
glycerine fatty acid esters compos i tion which is a lipophilic 
emulsifier has been employed in the presence or absence of metal 
soaps of higher fatty acids for preparing the water-^in-oii type- 
emulsified compos i t ion for cosmetics. In addition, there are 
recently employed organic com po u n d -mod i f i ed clays composition or 
mixed emulsifiers containing alpha-monoglyceryl ether. 

However, in the case when the composition or emulsifiers 
are employed with a large amount of oils. , viscosity thereof 
exceedingly lowers, resulting in that there cannot be readily 
obtained a water^in-oil type-emulsified composition for cosmetics 
having an excellent feel in use and excellent stability for a 
long time of period. 
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Besides, there is described a water-in^oil t y pe-ea u 1 s i f i ed 
composition for cosmetics having ^n excellent stability for a 
long time of period in J A - 1 28 1 35 / 1 9 94 in which a fatty acid 
esterscoraposition of a polyglycerine is employed. However, the 
composition is prepared by an esterificationreaction of a 
polyglycerine. with a fatty acid which is the preparation process 
No, (1) described hereinabove. 

As described hereinabove, the composition prepared by an 
esterification reaction of a polyglycerine wit ha fatty acidhas 
problems. 

The problems in the wa t e r- i n-^o i 1 type-emulsified 
composition for cosmetics can be solved by the use of the fatty 
acid esters composition of a polyglycerine containing high 
contents of a fatty acid mpnoester in the present invention. 

As a specific example of cosmetics, a transparent liquid 
com pos i t i on f o r cosmetics has been used as an agent for keeping 
moisture on human skin, cosmetics for bathroom, cosmetics for 
cleansing, cosmetics for a massage, cosmetics for a facial pack, 
cosmetics for hairs, and a base material for medicines, etc. 

It is to be noted that a transparent liquid composition for 
cosmetics is prepared by mixing an non- ionic surface active 
agent, at least one of water-soluble compound having at least two 
hydroxyl groups, oils, and water, etc. 

The transparent liquid composition for cosmetics usually 
contains oily components and p 1 as t i c i z e rs or emulsifiers which 
are usually non-ionic surface active agents. 

It is known that the non-ionic surface active agents are 
relatively safe for human skin. Recently, the use of a fatty 
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acid esters composition of a po 1 y g 1 y cef i ne is proposed sioilarly 
to a fatty acid esters composition of sucrose instead of the 
non-ionic surface active agents from viewpoint of irritating 
skin. 

However, a conventional fatty acid esters compositionof 
pol ygly ceri ne is poorer in a s o 1 u b i 1 i z i ng and emulsifying 
property compared to non-ionic surface active agents having 
po 1 y ox y e th y 1 ene chains. Particularly, it is difficult to 
soiubilize a large amount of o i 1 y com pone n t s in water which is 
a base material, and as acomposition for cosmetics is highly 
viscous, there has been a disadvantage that a feel in use is not 
heavy. 

The problems in the transparent liquid composition for 
cos met ICS can be solved by the use of the fatty acid esters 
composition of a polyglycerine containing high contents of a 
fatty acid raonoester in the present invention. 

As a.specific example of cosmetics, a gel -like emulsified 
composition for cosmetics has been used as cosmetics for 
cleansing andc osmetics for a massage, etc. 

It is to be noted that a gel- like emulsified composition 
for cosmetics is usually prepared by mixingglycerine, oils, a 
polyvalent alcohol except glycerine, and anemulsifief, etc. 

It has been conventionally difficult to prepare a gel- 
like emulsified composition for cosmetics having a stability 
because of characteristic properties thereof. In orderto prepare 
a gel^like emulsified composition having a stability, it has been 
uncommonly tried to make the composition itself high viscous at 
the sacrifice of a special characteristic and a feel in use. 
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Furthermore, although a gel-like enulsifi d conpositipn for 
cosmetics has been numerously investigated w i t h d e v e 1 op me n t of 
a hydrophilicfattyacid esters compositionofa polyglycerine, 
there is a problem that a conventional fatty acid esters 
composition of a polyglycerine exhibits an unpleasant feel in 
use which is a poor spreadabilitybecause of its sticky property. 

As a method for solving the problem, for example, JP-A- 
224507/1992 discloses an instance that there are employed a fatty 
acid esters composition o f po 1 y oxy e t h y 1 e n e s o r b i t and/or a fatty 
acid esters composition of polyoxyethyleneglycerine together with 
a fatty acid esters composition of diglycerine instead of a 
hydrophilic fatty acid esters composition of a polyglycerine, and 
JP-A-;49 1 1 /1 993 and J P - A -4 9 1 2 / 1 993 d i s c 1 os e ins t ances that there 
areemployed natural surface active agents. 

However, the compositions are insufficient from a viewpoint 
of safety, there has been expected the development of a fatty 
acid esters composition of a polyglycerine having excellent 
safety, an excellent feel in use, and a special characteristic 
for a gel-like emulsified composition. 

The expectation can be attained by the fattyacid esters 
composition of a polyglycerine containing high contents of a 
fattyacid mono ester in the present invention. 

The problems in the gel-like emulsified composition for 
cosmetics can be solved by the use of the fatty acid esters 
composition of a polyglycerine containing high contents of a 
fatty acid monoester in Che present invention. 

As a specific example of cosmetics, a composition for tooth 
paste contains a foarping agent in order to give a refreshing 
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feel, a dispersing and emulsifying function, and a foaming 
function! and a surface active agent is employed for giving 
f unc t ions. . 

It is to be noted that acq w position for toothpaste is 
usually prepared by (nixing an abrasive such as secondary hydrated 
calciuBi phosphate, water-soluble compounds having high molecular 
weight such as a car boxy m e t h y 1 cellulose, a wetting agent such 
as glycerine, and medicinal components, etc, 

T-he surface active agent to be employed for giving 
functions is an essen t ial compone'n t. The ref res h i ng f ee 1 in 
teeth-brushing is enhanced by a decrease of surface tension owing 
to mixing it. Furthermore, the effect is enhanced by accelerating 
dispersion and permeation of the med i c i n a 1 componen t s !ow i n g to 
mixing it. Still further, the surface active agent sensuously 
gives stability by foaming in use. 

As the compos i t ion for tooth paste is used in mouth, nof 
only the surface active agent to be employed must possess 
excellent ab i 1 i t y f or dec reas i ng surface tension and excellent 
ability for foaming, but also taste and odor must be 
satisfactorily acceptable. 

Therefore, there have been con vent i ona 1 ly emp loyed anion 
surface active agents not having taste andodor such as a sodium 
a 1 k y 1 s u 1 ph a t e , sodium a cy 1 s a 1 k os i n a t e , a 1 ph a-^o 1 ef i n suiphonate, 
and a monoglyceride composed of sodium sulphate and a coconut 
oil, etc. 

However, the anionic surface active agents have 
disadvantages that mucous membrane in mouth is irritated, tastes 
of foods ape changed after using, and an effect by enzymes to be 
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mixed as medicinal components in tooth paste is decreased. 
Furthermore, safeness has recently become problematic. 

Inview of situations, anionic surface active agents have 
a d y a ntages of milder irritation to skin and mucous membrane 
compared to anionic surface active agents. Furthermore, the 
anionic s u r f a ce a c t i v e agents have an advantage of iio t decreas ing 
the effect by enzymes, and a fatty acid esters composition of 
sucrose and a fatty acid esters composition of a po 1 y g 1 y c er i n e 
are narrowly approved as surface active agents for food 
processing. 

Therefore, afatty acid esters composition of sucrose and 
a fatty acid esters composition of a po 1 y g 1 y ce r i n e are proposed 
as surface active agents for mixing in tooth paste. 

However, a f a t ty acid es ters composition of sucrose and a 
conventional fatty acid esters composition of a polyglycer 1 ne 
have disadvantages that those do not sufficiently foam in use, 
and an effect as tooth paste and a feel in use are exceedingly 
poor. It is only known that monoiaurate of sucrose and 
mpnomy r i s ta te of sucrose were nixed (G.L.Fosol and P. Rovesti, 
(International Symposium on Sugar^es ter) . Maison de la Chimie 
Par i s , June 8 , 1960) . 

The problems in the composition for tooth paste can be 
solved by the use of the fatty acid esters composition of a 
poly glycerine containing high contents of a fatty acid raonoester 
in thepresent invention. 

As a specific example of cosmetics, a cleaning agent 
compos i t ion i s widely used in a variety of fields. Particularly, 
a cleaning agent composition importantly acts in food industries. 
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In the food industries, it is used for cleaning foods 
theiDselves, starting materials for foods processing* apparatuses 
for foods processing, and containers such , as bottles or cans. 

In the food industries, safeness of a cleaning agent 
com posit ion. is. severely demanded because it possibly remains in 
apparatuses, containers, and foods themselves to be cleaned, 
resulting in that it is taken together with foods or beverages 
i n human bod y. 

Particularly, as acleaning agent composition forthe food 
industries is often used for foods themselves, there have been 
used a fatty acid esters composition of sucrose and a fatty acid 
esters composition of glycerine which are also additives for 
foods from viewpoint of safeness (Journal of Food Sanitation, 
vol. 18, No. 3, page 217), 

Furthermore, J P- A ^ 1 58 0 90 / 1 994 d i s c 1 ose s that there is used 
a mixture composed of a m ono g 1 y ce r i d e composition of a 
pplycarboxy 1 ic acid ester and a fatty acid esters composition 
of glycerine which are ionicsurface active agents asa cleaning 
agent composition. However, the cleaning agent compos 1 t i on 1 n the 
Journal and the aixture in the JP are not sufficient in cleaning 
ability. 

The problems in the cleaning agent composition can be 
solved by the use of the fatty acid esters composition of a 
polyglycerinecontaining high contents of a fatty acid monoester 
in the present invention. 

The cleaning agent composition of the present invention is 
harmless for huian body and strong in cleaning ability, and it 
can be preferably used as a cleaning agent composition for foods, 
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starting materials for foods, apparatuses for foods processing, 
and bottles, containers, and cans in food industries. 

As a specific example of cosmetics, a foaming composition 
for cleaning is widely used as a cleaning agent in cosmetic 
fields and a detergent for a kitchen or bathroom. 

For example, hair washing with a shampoo requires rinsing 
by water or waraed water after washing. However, in the case 
when a person cannot have a bath or cannot wash with water 
becauseofan injury, or in a place being incapable of using 
water, itisdifficulttocle an hair. 

Therefore, there is proposed a wiping type, cleaning agent 
which doesnotrequirerinsing. 

Specifically, there are exemplified an aerosol type water- 
based cleaning composition in JP-B-47960/1982 , a foaming hair 
cleaning agent in JP-A-28902 3/1986, a foaming hair cleaning agent 
for wiping a shampoo in JP-A-2050 1 1 / 1 987 , a dry hair cleaning 
method and an agent, therefor in JP-A-14711/1988, and an aerosol 
type sharapop composition in JP-^ A -190813 /1 988, etc. 

However, con v e n t i on a 1 com pos i t i on s i n which an electrolyte- 
based surface active agent is employed are not sufficient in 
stimulation to head skin and hair by only wiping, and spray- 
type conventional compositions in which a non-electrolyte -based 
surface active agent is employed are not satisfied because 
c lean i ng agen ts are scattered beyond necessary portions, and 
foam-type conventional compositions in which a non-electrolyte- 
based surface active agent is employed are not satisfied in 
cleaning ability and refreshing feeling because a mixing amount 
of alcohols is limited in order to prepare a foam type one. 
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Furthermore, J P- A - 1 0 0 435 / 1 994 discloses that a non- 
el e c t ro ly te- ba s ed surface active agent such as a fatty acid 
esters coiopps i t i on of a po 1 y g 1 y ce r i ne i s em p 1 oy ed i n combination 
with a higher alcohol to prepare a foaming composition for 
cleaning containing a large amount of the higher alcohol. 

However, the conventional fatty acid e s t e rs com p o s i t i on o f 
a po 1 y g 1 y ce r i ne is riot prepared by the glycidol process (5) as 
described hereinabove. Accordingly, the content of a fatty acid 
raonoesteris low in the composition, resulting in that the 
foaming composition for cleaning does not satisfactorily exhibit 
sufficient stability for a long time of periodt a cleaning 
effect, andarefreshingf eel. 

The problems in the foaming composition for cleaning can 
be solved by the use of the fatty acid esters cotoposition of a 
po 1 y g 1 y cer i ne con t a i n i ng high contents of a fatty acid monoester 
in the present invention. 

As a result of an intensive investigation by the present 
inventors, the present invention ha? been completed. 

SUMMARY. OF THE INVENTION 
It is an object of the present invention to provide a fatty 
acid esters compositionofa.polyglycerine containing more than 
70% of a fatty acid monoester and a process for the preparation 
thereof. 

It is another object of the p r e s e n t i n ve n t i on to provide 
a h i gh 1 y-^pu r i f i ed fatty acid esters composition of a 
po 1 y g 1 y ce r i ne and a process for the preparation thereof. 

It is other object of the present invention to provide the 
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use of a fatty acid esters compos i t ion of a polygiycerine as an 
additive f o r f ood- s t u f f s , thermoplastic r es i n s , cos me t i cs , and 
detergents. 

A first aspect of the present invention relates to a fatty 

acid esters composition of a polygiycerine containing more than 

70% of a fatty acid mpnoester represented by general formula (1] 

described below; 

RCO-[OCH-, CH(OH)CH ^) -Oil (1). 
2 Z n 

wherein R is an alkyl group, an alkenyl group,, or a hydroxyl 
group -substituted alkylgroupwhich have a carbon number ranging 
from 6 to 21, and n is an integer of at least 4, based on a peak 
area ratio detected using an ultraviolet ray absorption detector 
in a high performance liquid chromatographic analysis method. 

A second aspect of the present; invention relates to a 
process for the preparation of a fatty acid esters composition 
of a polygiycerine which comprises the reaction of a fatty acid 
represented by general formula (2) described below; 
RCOOH (2) 

wherein R is an alkyl group, an alkenylgroup,, or a hydroxyl 
group^s u bs t i tu ted alkyl group which have a carbon number ranging 
from 6 to 21, with glycidol in the presence of a phosphoric acid- 
based acidic catalyst, 

A third aspect of the present invention relates to a 
process for the preparation of a highly^puri f ied fatty acid 
esters composition of a polygiycerine which cdmp r i s es t he s teps ; 

(a) allowing to react a fatty acid with glycidol to obtain a 
fatty acidesters composition ofa polygiycerine, 

(b) removing water after adding water into said fatty acid 
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esters coippsition of a po lyg 1 y ce r i ne , and then heating. 
A fourth aspect of the present invention relates to a 
h igh 1 y-pur i f ied f a t ty acid esters composition of a pol yg i yceri ne 
having an oxirane oxygen concentration of below 100 ppi, said 
oxirane oxygen concentrationis defined by the titration method 
defined inCd. 9-57 of Journal of American Oil Chemists' Society, 
or having a ratio of below O.OlX, said ratio is a peak area value 
of a chenical shift between 2.7 ppm and 2.8 ppn assigned by 
methylene proton derived from an oxirane group with respect to 
a peak area value of a chemical shift between 3.4 ppraand 4.4ppB 
assigned by me thy lene pro ton and methine proton derived from a 
po 1 y g 1 y ce r i ne with a proton NMR. 

A fifth aspect of the present invention relates to the use 
of a fatty acid esters composition of a poiyglycerine in the 
first aspect or a highly-purified fatty acid esters composition 
of a poiyglycerine in the fourth aspect for an additive for food- 
stuffs, 

A sixth aspect of the present inventipn relates to a resin 
composition wh ich comprises a fatty acid esters composition of 
a poiyglycerine in the first aspect or a highly-purified fatty 
acid esters compos i t i on of a poiyglycerine in the fourth aspect, 
and a t he rm op 1 a s t i c resin. 

A seventh aspect of the present invention relates to a 
water-in-oil type-emulsified composition for cosmetics which 
comprises glycerine, oils and/or waxes, water, and a fatty acid 
esters composition of a poiyglycerine in the first aspect or a 
highly-purified fatty acid esters composition pf a poiyglycerine 
in the fourth aspect. 
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An eighth aspect of the present invention relates to a 
transparent liquid composition for a cleansing which comprises 
at least one of an no n- ionic surface active agent«at least one 
of water-soluble compound having at least two hydroxy 1 groups, 
oily com pone h ts, water, and a fatty acid esters compositionof 
a po 1 y g 1 yce r i ne in the first aspect or a h i gh 1 y ^pu r i f i ed fatty 
acid es tefs compos i t i gin of a po 1 y gl ycer i ne in the fourth aspect, 
a highly-purified fatty acidesters compositionof a 
pol ygiycerine in the fourth aspect or a h i gh 1 y-^p u r i f i ed fatty 
acid esters composition of a po 1 y g 1 y ce r i ne in the fourth aspect, 
and an agent for spraying said mixture. 

A ninth aspect of the present invention relates to a 
gel- like emulsified composition for cosmetics which comprises 
glycerine, liquid oily components, a polyvalent alcohol except 
glycerine, and a fatty acid esters composition of a polyglycerine 
in the first aspect or a highly-purified fatty acid esters 
composition of a polyglycerine in the fourth aspect. 

A tenth aspect of the present invention relates to a 
composition for tooth paste which comprises an abrasive, a caking 
material, a wetting agent, and a fatty acid esters composition 
of a polyglycerine in the first aspect or a highly-purified fatty 
acid esters composition of a polyglycerine in the f ou r t li as pec t . 

An eleventh aspect of the present invention relates to a 
cleaning agent composition wh i ch cpmp r i ses (a) a pol y carboxy 1 1 c 
acid ester of a monog 1 y ce r i de or a salt thereof represented by 
general formula (3) 

Rl-COO-CH^-CHOZ 1-CH ^OZ 2 (3) ; 

wherein Rl is an alkyl or alkenyl group having a carbon number 
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ranging from 7 to 17, either Zlor 2 2 is a residual group of a 
poi y carboxy 1 ic acid. or salt thereof, and another hydrogen atoo 
or a residual group of a po 1 y ca r box y 1 i c acid or salt thereof, (b) 
a fatty acid esters composition of a polyglycerine as set forth, 
in claim 1 or a highly-purified fatty acid esters composition of 
a polyglycerine as set forth in claioi .14, (c) organic or 
inorganic builders, (d) fluidity improvers, and additionally (e) 
thickening agents, (f) perfumes, (g) coloring agents, (h) 
sterilizers, (i) enzymes, and (j) an t i- i nf 1 amma tory agents. 

A twelfth aspect of the present invention relates to a 
foaming composition for cleaning which comprises a mixture 
composed of at least one of a lower monovalent alcohol having a 
carbon number ranging from 1 to 3, water, at least one of a 
higher alcohol having a carbon number ranging from 12 to 22, and 
a fatty acid esters compositionof a polyglycerine in the first 
aspect or a h i gh 1 y -pu r i f ied fatty acid esters composition of a 
polyglycerine in the fourth aspect. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a chart obtained by a high performance liquid 
chromatography analysis (HPLC) relating to a lauric acid esters 
composition of a polyglycerine obtained in Example 1. 

Figure 2 is a ch^art obtained by HPLC relating to a lauric 
acid esters composition of a polyglycerine obtained in Example 

2. Figure 3 is a chart obtained by HPLC relating to a lauric 
acid esters composition of a polyglycerine obtained in Example 

3. Figure 4 is a chart obtained by HPLC relating to a lauric 
acid esters composition of a polyglycerine obtained in Example 
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4. Figure 5 is a chart obtained by HPLC relating to a iauric 
acid esters coiposition of a po 1 y g 1 y ce r i n e ob t a i ned in Exanple 

5. Figure 6 is a chart obtained by HPLC relating to a lauric 
acid esters composition of apolyglycerine obtained in 
Comparative Exaiple 1. 

Figure 7 is a chart obtained by HPLC relating to a lauric 
acid esters conposition of a pol ygly cer i ne obtained In 
Comparative Example 2. 

Figure 8 is a chart obtained by HPLC relating to a lauric 
acid esters composition of a polyglycerine obtained in 
ComparativeEx3iple3. 

Figure 9 is a chart obtained by HPLC relating toa lauric 
acid esters . coaposition of a polyglycerine obtained in 
Comparative Example 4. 

Figure 10 is a chart obtained by HPLC relating to 
commercially supplied fatty acid esters composition of a 
polyglycerine employed in Comparative Example 5. 

Figure 11 is a chart obtained by HPLC relating to 
commercially supplied fatty acid esters composition of a 
polyglycerine employed in Comparative Example 6. 

Figure 12 is a chart obtained by HPLC relating to 
commercially supplied fatty acid esters composition of a 
polyglycerine employed in Comparative Example 7. 

Figure 13 is a chart obtained by HPLC relating to 
commercially supplied fatty acid esters composition of a 
polyglycerine employed inComparatlve Example 8. 

Figure 14 is a chart obtained by HPLC relating to 
commercially supplied fatty acid esters composition of a 
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pol yglycerine enployed in Conpa ra t i ve Exaap le 9. 

Figure 15 is a chart obtained byHPLC relating to 
cofflDercialiy supplied fatty acidesters composition of a 
po [yglycerine employed in Comparative Example 10, 

Figure 16 is a chart obtained by HPLC relating to 
commercially supplied fatty acid esters composition of a 
pol yglycerine employed in Comparative Example 11. 

Figure 17 is a chart obtained by HPLC relating to 
commercially supplied fatty acid esters composition of a 
po 1 yg 1 y cer i ne employed in Comparative Example 12. 

Figure 18 is a chart obtained by HPLC relating to 
commercially supplied fatty acid esters composition of a 
po 1 yg 1 y ce r i ne employed in Com p a r a t i v e E xam p 1 e 13. 

Figure 19 is a chart obtained by HPLC relating to 
commercially supplied fatty acid esteris composition of a 
PQ 1 y g 1 y ce r i ne employed in Comparative Example 14. 

Figures 20 and 21 (enlarged chart of 20) are a proton NMR 
chart relating to the product obtained in Example 6 (first step). 

Figures 22 and 23 are a proton NNR chart relating to the 
product obtained in Example 6 (second step). 

Figure 24 is a chart obtained by HPLC relating to PGMLEC 
obtained in Example 28. 

Figure 25 is a chart obtained by HPLC relating to a 
commercially supplied fatty acid esters composition of a 
po 1 y g 1 y ce r i n e employed in Comparative Example 16. 

Figure 26 is a chart obtained by HPLC relating to a 
commercially supplied fatty acid esters composition of a 
pol ygl ycer i ne employed in Comparative Example 17, 
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Figure 27 is a chart obtained by flPLC relating to a 
commercially supplied fatty acid esters composition of a 
po 1 y g 1 y cer i ne employed in Comparative Example 18, 

DETAILED DESCRIPTION OF THE INVENTION 
The present invention will be described hereinaf ter in more 
detail. 

According to a first aspect of the present i n ven t i on , t he r e 

is provided a fatty acid esters composition of apolyglycerine 

containing more than 70% of a fatty acid monoester rep resented 

by gene r a 1 f o rm u 1 a (Udescribedbelow; 

RCO-(OCH^ CH(OH)CH ^) -OH [1] 
Z 2 n 

wherein R is an alkyl group, an alkenyl group, or a hydrpxyl 
group-substituted alkyl group which have a carbon number ranging 
from 6 to 21, and n is an integer of at least 4, based on a peak 
area ratio detected using an ultraviolet ray absorption detector 
in: a high performance liquid ch rpm a t og f a ph 1 c analysis method. 

According to a secondaspect of the presentinvention, 
there is provided a process for the preparation of a fatty acid 
esters composition of a po 1 y g 1 y ce r i ne which comprises the 
reaction of a fatty acid represented by general formula [2) 
described below; 

RCOOH (2) 

wherein R is an alkyl group, an alkenyl group, or a hydroxyl 
group-substituted alkyl group which have a carbon number ranging 
from 6 to 21, with glycidoi in the presence of a phosphoric acid- 
basedacidiccatalyst. 

The fatty acid esters composition of a po 1 y g 1 y cer i ne 
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containing more than 70% of a fatty acid nonoester represented 
by the general formula (1) of the first aspect of the present 
invention can be prepared by the process of the second aspect of 
the present invention. 

As the fatty acid represented by the general forinula [2), 
there are employed fatty acids having a carbon number ranging 
from 7 to 22 which maybe a saturated or unsaturated acid.a 
linear aliphatic' or branched acid and, further a substituted 
fatty acid in wh i c h h yd ro xy 1 groups are substituted for carbon 
chains. As an example of the fatty acids,, there are specifically 
exemplified caproic acid, capf yl ic acid , 2-e t h y 1 h e x an o i c acid, 
capric acid, lauric acid, i sot ridecanoi c acid, myristic acid, 
palmitic acid, palmitoreic acid, stearic acid, isostearic acid, 
oleic acid, linoleic acid, behenic acid, erucic acid, licinoleic 
jacid, hy d roxy s tea r i c acid, etc., which may be employed solely or 
in combination. The fatty acid may be employed solely or in 
combination. 

It is to be noted that glycidol is another name of an epoxy 

alcohol which has the chemical , structure of ClI^-Cil-Cll-OH. 

The fatty acid is allowed to react with glycidol in the 
presence of a phosphoric acid-based acidic catalyst. 

The phosphoric acid^based acidic catalyst to be essentially 
employed in the present invention includesphosphofic acids or 
esters thereof. Specifically, there are exemplified phosphoric 
acids such as phosphoric acid, phosphoric anhydride, 
polyphosphoric acid,,orthpphosphpric acid, netaphosphoricacid, 
py rophos phor ic acid, triphosphoric acid, and te t raphos p ho r i c 
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acid, acidic esters of phosphoric acid suchas nethyl acid 
phosphate, ethyl acid phosphate, isopropyl acid phosphate, butyl 
acid ph OS ph a te , a nd 2-ethylhexyl acid phosphate, etc. 

Fu r t herqiore , there can be also enployed monoester conpound, 
diester compound, and an admixture thereof. Of those, phosphoric 
acid and acidic esters of phosphoric acid are preferably 
employed. The catalyst may be employed soielyor in combination. 

The catalysts are enployed in an amount ranging from 0.01 
to lOX by weight, preferably from 0. 1 to 5X by weight based oii 
thefattyacid. 

In the case when the amount is below 0.01% by weight, the 
reaction rate is low and, on the contrary, even in the case when 
the amount exceeds 10% by weight, the reaction rate is not 
promoted and, it is not only meaningless, but also addition 
polymers of glycidol itself unpreferably by-produce depending 
upon the catalysts which act as initiators. 

The reaction is carried put bycharging thefatty acid 
into a reaction vessel and adding thecatalyst, followed by 
gradually adding glycidol. The reaction is carried out in 
temperatures ranging from 50 to 180^C, preferably from 70 to 
160°C, and more p re f e r a b I y f rom 120 to 140^C. 

In the case when the temperature is below SO^C, the 
reaction rate is slow and, on the contrary, in the case when it 
exceeds 180°C, products remarkably color, and in the case of 
exceeding 230°C, glycidol decomposes and side reactions are 
unpreferably caused. In order to prevent elevation of the 
temperatures, th re can be employed a solvent having a low- 
boiling point which is. in rt to glycidol. 



38 

Furthermore, the reaction is preferably carried out under 
a nitrogen gas atmosphere which may be optionally pressurized. 

The reaction may be carried out by a batch type or 
continuous type process. 

The reaction molar ratio of glycidolto the fatty acid 
ranges from 1 to 100, preferablyfrora 1 to 50 and, more 
preferablyfromltolO. 

In the case when the ratio is below 1, the fatty acid 
unreacted unpreferably remains in a reaction product and, on the 
contrary, in the case when the ratio exceeds below 100, there 
cannot be obtained a desired fatty acid esters compo s i t i on of a 
po 1 y g 1 y ce f i ne. 

Although solvents may be employed in the reaction, it is 
preferred that solvents are not employed in the use as additives 
f 0 r f o 0 d s . 

Examples of the solvents include an aromatic hydrocarbon 
such as benzene, toluene, and xylene, a halogenated toluene such 
astrifluorotoluene, an aliphatic ketone having a carbon number 
ranging from 3 to 9 such as me t h y 1 i s op ro py 1 ketone, methyl- 
isobutylketone, diethylketone, and diisobutylketone, etc. 

Furthermore, there can be employed ethers such as 
diisoprppylether, etc. The solvent may be employed solely or in 
combination. In the case when the solvent is employed, it is 
employed in an amount of 2 times by weight at most based on the 
totalweightof starting materials* 

According to the above-described process, there can be 
obtained a fatty acid esters composition of a pplyglycerine 
having a high polymerization degree. The fatty acid esters 
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composition of a po 1 y g 1 y ce r i ne is an adaixture composed of a 
monoester conpound, a diester conipou''nd,.and a triester conppund. 

The fatty acid esters composition of a pol yg 1 y ceri ne of 
thepresent invention contains more than 70X of a fatty acid 
monoester represented by the general formula [1) described 
hereinabove. 

In order to define the content of a fatty acid monoester 
compound in a fatty acid e s te r s com pos i t i o n of a po 1 y g 1 y cer i ne , 
there is employed a high performance liquid chromatographic 
analysis method ( he r e i n a f t e r , r ef e r red to as HPLC). 

In the HPLC analysis method, a peak area ratio is detected 
using an ultraviolet (UV) ray absorption detector* Theanalytical 
condition may be selected from the following three conditions* 

Analytical condition No. 1 : 

Column; 2 pieces (connected in series) of Wakosil 5C18 

manufactured by Wako Jun-yaku Ltd. or equivalent, 
which is a reversed phase distribution column 
(an ODS column) having an pctadecyl group as a 
f unc t iona 1 group 

Columnsize; 4.6mmphi x250mmL 

Eluent for development; Methanol 

Flow rate of the eluen t ; 0. 05 to 1.0 ml/min (eg. 

0, 75inl/min) 

- Column oven temperature; 30 to 60 **C (eg. 40**C) 
Wave length in UY ray absorption detector; 210nm 
Sample concentration; 1 to 50% (eg. 5% in methanol 

solution) 

Sample volume; 0.1 to 20 micro liter (eg. 5 micro liter) 
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Retention time of po 1 y g I y ce r i ne ; 8 minutes 
Retention time of monoester compound; 8-12 minutes 
Retention time of other es ter compounds ; )12 minutes 
Retention timeof methanol; exceeding 18 minutes 
Analytical condition No. 2: 

Column; Wakosil II 5C181IG manufactured by Wako Jun-yaku 
Ltd. or equivalent, which is a reversed phase 
distribution column ( an 0 DS co 1 urn n) h av i n g an 
octadecyl group as a functional group 

Column size; 4.6mm phi x 250mmL 

Eluentfor development; Methanol 

Flow rate of the eluent; 0.05 to 1.0 m I / ra i n (eg. 0.20 

. m 1 / m i n ) 

Column oven temperature; 30 to 60 **C (eg, 40"c) 
Wave length in UV ray absorption detector; 210nm 
Sample concentration; 1 to 50% (eg. 10% in methanol 

solution) 

Sample volume; 0.1 to 20 inicro liter (eg. 10 micro liter) 
Retention time of po 1 y g 1 y ce r i ne ; before 14 minutes 
Retention time of monoester compound; 14-16.5 minutes 
Retention time pf other es ter com pounds ; )16.5 minutes 
Retention time of methanol; exceeding 18 minutes 
AnalyticalconditionNo. 3: 

Column; Wakosil 5C18 and Wakosil II 5C18I1G (connected in 
series) manu f ac t u red by Wako Jun-yaku Ltd. or 
equivalent, which isa reversed phase distribution 
column (an ODS column) having an octadecyl group 
as a functional group 
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Cpluninsize;4.6fflisphi x250 nnL 
Eluent for development; Ethanol 

Flow rate of the eluent; 0.05 to 1.0 rol/m i nu te (eg. 0.20 

m 1 /ffl i n ) 

Column oven temperature; 30 to 60 (eg. 40**C) 
Wave length in UV ray absorption detector; ZlOnm 
Sample concentration; 1 to 50% (eg. 5% in ethanol 

solution) 

Sample volume;0,l to 20 micro liter (eg. 10 micro liter) 
Retention time of po 1 y g 1 y ce r i ne ; below 28.5 minutes 
Retention time of monoester compound; 28.5->34 minutes 
Retention time of other ester compounds; exceeding 34 

minutes 

Retention time of ethanol; 39 minuteis 

As an eluent for development, there can be preferably 
employed an alcohol and a mixture composed of a 1 coh o 1 / w a t e r . 

The eluent fordevelopment is selected depending upon the 
kind of a fatty acid of which a fatty acid esters composition of 
a po 1 y g 1 y ce r i ne is composed, and depending upon the amount of 
glycidol introduced. For example, in the case when a lauric acid 
esters composition of a polygl ycerine is analyzed, methanol is 
preferably employed as the eluent, and in the case when a stearic 
acid esters composition of a po 1 y g 1 y ce r i ne is analyzed, ethanol 
is preferably employed as the eluent. 

Samples (as a solution of an eluent for developipent) in 
the HPLC analysis method are employed in an amount ranging from 
0.1 to 20 iiiicro liter, preferably from 5 to 10 micro liter 
depending upon the solubility of samples into the eluent and 
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the kind of samples. Saaple concentrationranges from 1 to 50%, 
preferably from StolOXintheeluent, 

In iseparation by the IIPLC analysis method using a column 
(an ODS column) having an octadecyl group, no-substituted 
po 1 yg 1 y cer i ne components which have a higher polarity are firstly 
detected, and then fatty acid esters components of a 
po 1 ygl y cer i ne are detected. 

lii the fatty acid esters components, monoester compound is 
firstly detected, and then diester compound is detected, and 
further other ester (triester» tetraester, ........) compounds 

are detected. The content of the monoes ter compound is calculated 
according tothe following equation. 

Content of a monoester compound* (A/(B-C)J x 100 {%) 

A: peak area from the beginning in detection of fatty acid 
esters of a polyglycerine to detection of fatty acid 
monoester compound 

B: total peak area of all components, 

C:peakarea of solvent 

Speaking of peak area by a solvent, it is to be noted that 
it is important to select a solvent so that a retention time by 
the solvent does not overlap re ten t ion t i me by other components. 

The above^described equation for calculating the content 
of a monoester compound is based on the premise that a retention 
time by the solvent is present before retention time by other 
components. 

There may be optionally refined the fatty acid esters 
composition of a polyglycerine containing more than 70% of a 
fatty acid monoester of the present inv^ention. 
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As methods for refining, there a re exera p 1 i f i ed ; 

(1) A oethod for rempving odor by a steam injection process 
in which saturated steaa is' blown at reduced pressures. 

(2) A method for decoloration by a bleaching process using 
sodium hypophosphate or hydrogen peroxide. 

According to a third aspect of the present invention, there 
is provided a process for the preparation of a highly-purified 
fatty acid esters com pos i t i on of a po 1 y g 1 y ce r i ne which comprises 
the steps; 

(a) allowing to react a fatty acid with glycidol to obtain a 
fatty acid esters composition o f a po 1 y g 1 y cer i ne , 

(b) removing water a f t e r ad d i n g w a t e r i n t o s a i d fatty acid 
es ters compos it ion of a pol yglyceri ne , and then heating. 

The highly-purified fatty acid esters composition of a 
po 1 y g 1 y cer i ne of the present invention is prepared by the two 
s taps ( a) and ( b) . 

The step (a) corresponds to the above-described reaction 
process in the second aspect of the present invention. 

A product obtained in the step (a) corresponds to the 
above-described fatty acid esters composition of a po 1 y g 1 y ce r i n e 
in the first aspect of the present invention. 

It is to be noted that the fatty acid esters composition 
of a po 1 y g 1 y ce r i ne obtained in the step (a) usually contains 
oxirane oxygen ranging from 500 to 2000 ppm based on a titration 
method describedhereinafter. 

The step (b) is described below in detail. 

In the step (b), water is added into the fatty acid esters 
composition of a po 1 y g 1 y ce r i ne obtained in the step (a), and then 
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the coiflpositipn is heated, followed by reaoving water. 

In the step (b) , water is added in an amount ranging froa 
0,1 to 20X byweight, and preferably from 1 to lOS by weight 
based on the weight of the abo ve*^ d es c r i bed f a 1 1 y acid esters 
composition of a po 1 y g 1 y r i ne. 

In the case when the a mount of water is below 0.1%, 
unre acted glycidol c a n n o t be s u f f i c i e n t 1 y decreased and, on. the 
contrary, in the case when the amount of water exceeds 20%, it 
unpr.ef erabl y requires a long time of period for removing water. 

Unreacted glycidol is changed to glycerine by heating aifter 
adding water. Heating temperature In the step (b) ranges from 60 
to 2P0**C, and preferably from 80 to 160**C. 

In the case when thetemperatureis below60^C, unreacted 
glycidol cannot be s u f f i c i en t 1 y d e c rea s ed and, on the contrary, 
in the case when the temperature exceeds 200^C, there 
unpreferably colors the fatty acid esters composition ofa 
po 1 y g 1 y ce r i ne. 

Heating time of period ranges from 0.5 to 15 hours, and 
preferably from 1 to 7 hours depending upon hea ting temperatures. 

In the case when the heating time is below 0.5 hour, 
glycidol cannot be s u f f i c i en t 1 y decreased and, on the contrary! 
in the case when the time exceeds 15 hours, there unpreferably 
colors the fatty acid esters composition of a pol yg 1 y ce r i ne. 

In the step (b), water is removed after the completion of 
heating to obtain the fatty acid esters composition of a 
poly glycerine not containing unreacted glycidol. 

Water can be removed by distillation, azeptropic 
distillation, and distillation under reduced pressures. 
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Heating teoperatures in distillation ranges from 100 to 
200''C, and preferably froni 110 to 160^C. 

In the case when the distillation teaperature is below 
lOO'C, water cannot be sufficient! y re moved and, on the contrary, 
in the case when the temperature exceeds 2 00**C, there 
unpreferably colors the fatty acid esters composition of a 
pol ygly ceri ne. 

D i s t i 1 1 a t i on t i me of period ranges from 1 to 10 hours, and 
preferably from 1 to 6 hours depending upon t em pe r a t u re s. a n d the 
degree of reduced pressures in distillation. 

inthecase whenthe distillation timeis below 1 hour, 
water cannot be sufficiently removed and, on. the contrary, in 
the case when the time exceeds lO hours, there unpreferably 
colors the fatty acid esters composition of a po 1 y g 1 y ce r i ne. 

In the case when a solvent is employed in the step (a), 
it can be removed in the distillation together with water. 

According to a fourth aspect of the present invention, 
there is provided a highly-purified fatty acid esters composition 
of a polyglycerine having an bxirahe oxygen concentration of 
below 100 ppm, said oxirane oxygen concentration is defined by 
the titration method defined in Cd. 9-57 of Journal of American 
Oil Chemists' Society, or having a ratio of below O.OlX, said 
ratio is a peak area value of a chemical shift between 2.7 ppm 
and 2.8 ppm assigned by methylene proton derived from an oxirane 
group with respect to a peak area value of a chemical s h i f t 
between 3.4 ppm and4.4 ppm assigned by methylene proton and 
oethine proton derived from a polyglycerine with a proton NMR. 

In ord r to determine the concentration value of oxirane 
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oxygen in the highly purified fatty acid esters coapositlon of 
a polyglycerine of the fourth as.pect, there is eoployed the 
titration me thpd def i ned in Cd. 9-57 of Journal of Aoerican Oil 
Chemists* Society, (Journal of American Oil Chemists* Society, 
41 86-87 ( 1964) ) or having a ratio of below O.OlX, said ratio 
is a peak area value of a chemical shift between 2.7 ppm and 2.8 
ppin. ass igned by me t h y 1 ene p ro ton derived from an oxirane group 
with respect to a peak area value of a chemical shift between 3.4 
ppm and 4.4 ppm assigned by methylene proton and methi ne proton 
derived from a polyglycerinewitha proton NMR. 

The titration method defined in the tentative method Cd. 
9-57, Oxirane Oxygen by D. S. Bolly et al and cited in the Journal 
of American Oil Chemists' Society Volume 41, pp. 86-87 (1964) is 
a method for measuring oxirane oxygen which is described below. 

Definition: This method determines oxirane oxygen which 
is the oxygen contained in the following grouping: 

^ A 

Under the prescribed conditions of this method, the oxygen 
is titrated directly with hydrogen bromide in aceticacid. 

Scope: Applicable to epoxidized fatty materials and epoxy 
compounds in general. 

A. Apparatus: 

1. Buret assembly of the Nachlette type (gravity feed), 
available from Scientific Glass Apparatus Co. Cat. No. JB6715 
or equivalent. Provide a closed system for titration to avoid 
loss of hydrogen bromide attaching the titration flask to the 
buret tip with a one-hole rubber stopper. The hole in the stopper 



47 

should be formed so as to take the buret tip snugly with a small 
side opening to permit air to escape from the flask during 
titration. 

2. Flask: Erlenraeyer,50ml, 

3. A magnetic stirrer of any suitable type with round 
magnetic stirring bars covered with "Teflon" or equivalent 
protective covering. 

B, Reagen ts : 

1. Glacial acetic acid, A. C.S. grade, acetic anhydride 

f ree 

2. Hydrogen bromide gas, anhydrous, available in cylinders 
from Watheson Company , Inc. , Joliet, Illinois or 30-32% hydrogen 
bromide in acetic a c i d a v a i 1 a b 1 e from Eastman Kodak Co. 

3. Crystal viole t (Gen t Ian violet), Eastman Kodak No. 1350 
orequivalent. 

4. Acid potassium Phthalate, National Bureau of Standard, 
Standard for Acidimetry. Dry for two hours at 120*C. and allow 
to cool in an efficientdesiccator prior to use. 

5. Benzene, A. C.S. grade or ch 1 o robe nzen e , analytical 
reagent grade. 

C . S p 1 u t i o n s : 

1. Crystal violet indicator so In.; dissolve 0.1 g. of 
crystal violet in 100 ml. of glacial acetic acid. 

2. Hydrogen bromide 0.1 N in acetic acid. 

a. Prepare by bubbling hydrogen bromide gas through 
glacial acetic acid to approximately 0, IN. A torsion type balance 
may be use to estimate the amount of hydrogen bromide added. 

b. or, prepare by diluting 30 to 32X (about 4N) hydrogen 
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bromide in acetic acid with glacial acetic acid to a pp rox i o a t e 1 y 
0. IN. 

Standardization: Weigh accurately about 0.4 g. of dry 
acid potassiuoi phthalate and dissolve in 10 ml. glacial acetic 
acid. Heat carefully dissolve, using a hot plate. Titration 
solution at room tern per a tu re with hydrogen brosBide using no more 
than 0.1 ml. (5 drops from a fine dropper) of crystal violet 
indicator. Standardization should be in duplicate, with a 
difference not to exceed 0.0004 N. Res tandardize each day samples 
are analyzed. 

Normality = (Weigh of Ph t h a 1 a t e) / ( 0. 2 042 x Titration) 

D. Procedure: 

1. Weigh 0.3-0.5 g. (plus or minus 0. 000 1 g. ) of the sample 
into a 50 ml, Erlenmeyer flask. Dissolve the sample in 10 ml of 
benzene or chlorobenzene (in case of epoxy resins use 
eh lorobenzene) . Add stirring bar and crystal violet indicator 
(maximum 0.1 ml. or 5 drops with a fine dropper). 

2, Place the rubber stopper in position and lower the tip 
of the buret until it discharges just above the solution. 

- 3. Stir and titrate the sample (rapidly at first) with the 
0.1 N hydrogen bromide solution to ia bluish-green end point that 
persists for 30 seconds. Control the rate of the magnetic stirrer 
so as to avoid splashing. 

E. Calculation: 

Oxirane Oxygen, % =(Titration x N x 1 . 60 ) / ( We i gh t of 

sample) 

F. Responsibility: 

The average variance of components calculated from the 
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collaborative data obtained by the investigating 
Committee indicate the f o 1 1 ow i n g 9 5!l probability limits: 

1. The difference between duplicate determinations made 
within a laboratory should not exceed 0.8 

2. The difference between the average or duplicate 
determinations made in different laboratories should 
not exceed .0.19 

G . N o t e : 

1. This method is not applicable to oils containing alpha 
and beta-unsaturated ketones, cyclopro penes- 
conjugated dienols, oxidized fats, and soaps. 

2. Long standing has a deleterious effect on hydrogen 
bromide solutions and should be avoided. 

In the proton NMR method in order to determine the 
concentration value of oxirane oxygen in t he h i gh 1 y pu r i f i ed 
fatty acid esters composition of a po 1 y g 1 y cer i n e , methane- 
deuterium chloride is employed as a solvent, the solution 
concentration of the fatty acid esters composition of a 
pol ygly cer i ne is approximately 5X, temperature for measuring is 
40^C plus or minus 0,5**C, and J0EL270Mz (manufactured by Nihon 
Denshi, Ltd.) or equivalent is employed as an NMR apparatus. 

Although starting materials for the highly -purified fatty 
acid esters composition of a pol yg I ycer i ne having an oxirane 
oxygen concentration of below 100 ppm or having the ratio of 
below O.OIX can be obtained by tlie process of the above- 
described second aspect or the step (a) in the third aspect, 
preparation processes thereof are not particularly limited. 

Start ing materials for the h i gh 1 y-pu r i f led fatty acid 
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esters composition of a polyglycerine having an oxirane oxygen 
concentration of below 100 ppm or h a v i ng t he ratio of below O.OIX 
may also be provided by any one of the abo ve-- des c r i bed 
preparation processes, that is, (1) an es t e r i f i ca t i on reaction 
of a polyglycerine with a fatty acid, (2) a t r a ns e s t e r i f i c a t i o n 
reaction of a polyglycerine with a fatty acid ester, (3) a 
transesterification reaction of a polyglycerine withan oil and 
fatty acid, (4) an addition polymerization reaction of glycidol 
to a monoglycer ide of a fatty acid including (5) an addition 
polymerization reaction of glycidol to a fatty acid, etc. 

The starting materials for the h i g h 1 y- p u r i f i ed fatty acid 
esters compos i t i on o f a po 1 y gl y ce r i ne con t a i n an oxirane; oxygen 
ranging. from 100 to 2000 ppm which is measured by the titration 
method defined in the Gd. 9-57 of Journal of American Oil 
Che ra i s t s * Soc i e t y . 

According to a fifth aspect of the present invention, there 
is provided the use of a fatty acid esters compos 1 1 ion of a 
polyglycerine in the first aspect or a h i gh 1 y -pu r i f i ed f a t t y acid 
esters composition of a polyglycerine in the fourth aspect for 
an additive for food-stuffs. 

As examples of the food-stuffs to be applied, there are 
specifically exemplified a material for drinks such as a cacao, 
coffee, and tea, a starch-abased product s uch as nood les , kneaded 
bread-stuffs or bread, cookies, and cake, a dairy product such 
as a milk fermented byl actio acid, butter, and cheese, processed 
meat or processed fish meat, and an o i 1 s&f a ts compos i t ion which 
is composed of vegetable oils and/or hydrogenated animal or fish 
oils and other additives, etc. 
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As an additive for a variety of the food-stuffs, the fatty 
acid esters compos i t i on of a polygl ycerine in the first or fourth 
aspect is employed in an amount ranging from 0.01% to 5X by 
weight, preferably from 0.05 to 2% by weight, and more preferably 
from 0. 1 to 1% by weight based on the total amount of the food-^ 
stuffs including wa ter , al though it depends upon the kind of the 
f dod-s tuffs , 

In the case when the amount is below O.OlX, effect by the 
use is meaninglessly smalland* on the contrary, in thecase when 
the amount exceeds 5%, a taste or flavor inheren t ly possessed in 
the food-stuffs i s adversel y af f ec ted. - 

The fatty acid esters composition of a po t y g 1 y ce r i ne acts 
as a stabilizer for emu 1 s i f y i ng , an emulsifier or an accelerator 
thereof, a surface active agent, a dispersant, a binder, or a 
plasticizer for a variety of food-stuffs. 

Effect by the use of the fatty acid esters composition of 
a . po I y g 1 y ce r i n e is more specifically described below relating 
to respective food-stuffs. 

In the case when the fatty acid esters composition of a 
polyglycerine of the, present invention is employed in kneaded 
bread-stuffs, fermentation by yeast for bread is stabilized for 
long time of period even without controlling temperatures, 
res u 1 1 i ng i n t ha t there can be prepared bread haying an excellent 
tas te. 

For the kneaded bread-stuffs which are one of the starch-^ 
based product, the fatty acid esters composition of a 
polyglycerine is employed in an amount of less than 0.5X by 
weight together with other additives such as approximately 0.1% 
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by weight of calcium carbonate, approxiinately 0.lX by weight of 
powdered egg white, and a snail amount of salt, seasoning, and 
flavors, etc. based on flour. Fermentation by yeast for bread 
of the kneaded bread-stuffs is carried out at temperatures of 
25 to aO^'C for 10 to 24 hours. 

For noddles which are one of the. s tarch-based products, the 
fatty acid esters composition of a polyglycerine is employed in 
an amount ranging from 0.1 to 0, 5X by weight based on the weight 
of flour together with other additives such as salt and egg 
wh i te , e t c. 

In the case when the fatty acid esters composition of a 
polyglycerine of the pres en t i n ven t i oh is employed in noodles, 
-it acts as a surfaceactive agent, resulting in that adhering 
of noodles itself can be prevented. 

In the case when the fatty acid esters compos i t i on of a 
polyglycerine of the present invention is employed in the dairy 
product, it acts as a dispersant or an e m u 1 s i f i e r , res u 1 1 i ng in 
that separation of fats can be prevented. 

For the milk fermented by lactic acid which isone of the 
dairyproduct, the fatty acid esters, composition of a 
po I ygl yceri ne i s employed in an amount ranging from 0.02 to 0. 15S 
by weight based on the weight of milk together with other 
additivessuchassugar,etc. 

Separation or flotation of fats is not caused in the nilk 
fermented by lactic acid in which the fatty acid esters 
compos i t ion of a polyglycerine is mixed even at low temperatures 
such as 5**C or high temperatures such as 30^C for a long time of 
period such as 3 months. 
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For meat or fish neat, the fatty acid esters composition 
of a pplygiycerine is employed in an amount ranging from 0.1 to 
0% by weight, preferably from 0.5 to 1% based on the weight of 
meat or fish meat including moisture together with other 
additives such as salt and egg white, etc. 

In the case when the fatty acid esters composition of a 
pol yglycerine of the present invention is employed in the neat 
or fish meat, it acts as a elasticity improver and a whiteness 
improver. 

The fatty acid esters composition of a pplygiycerine of 
the present invention can be employed together with a oils&fats 
composition such as soy bean oil, etc. as an emulsifier for 
bread-stuffs, cake, and cookies, etc. as described in JP-A- 
22690/1994, together with an oils & fats composition for butter 
cake as described in JP-A-53/1994, together with water, sorbitol, 
lactose, and whey protein, etc. for sponge cake or snack cake as 
described i n J P - A - 2 6 92 4 4 / 1 9 94 , as an 0/W t y pe-e ra u 1 s i f i ed oil&fat 
composition which contains water, oils & fats, a glucide such as. 
sorbitol, and an emulsifier as described in JP'^A-78672/1994, 
together with a fatty acid ester of sugar, a fatty acid ester of 
glycerine, a fatty acid ester of sorbitan, a crystallized 
cellulose, etc. as a stabilizer for eDiulsifying as described in 
JP- A- 1257 1 1 / 1 994 , together with cacao components, milk 
components, a sweetening agent, and water as an emulsifier for 
a cacao drink as described in J P-A-38682/ 1 994 , together with egg, 
starch, and vegetable oils, etc« as an emulsifier for noodles 
as described in JP-A-276972/1994 and JP-A- 1 977 17/1994 , as an 
improver for fish meal asdescribed in JP-A-22730/199 4, as an 
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improver for scallop neal as described in JP-A-907 13/ 1 994 , as a 
plasticizer for granules containing proteins as described in JP- 
A-133735/ 1994 , as an emulsifier for a W/0 type oil & fat 
coapdsition as described in JP-A-209704/ 1 994 , as a stabilizer for 
a wheat powder composition as described in J P- A- 2537 1 8/ 1 994 , as 
an emulsifier for an oils & fats composition as described in JP-^ 
A-^l 471 1 /I 994 , as an emulsifier for a fermented n i 1 k or cheese as 
described in JP-A-1 13799/ 1 994 , as a stabilizer for an extract 
from plants as described in J P~A^ 1 53884 / 1 994 , as a s t ab i 1 i zer f o r 
starch^based food-stuffs as described in JP-^A-225684/1994, as a 
Stabilizer for an oils & f a t s -con t a i n i n g fermented drink as 
described in J P-A-62734/ 1 994 , as a stabilizer for a water- 
containing chocolate base as described in J P- A- 1 89682 / 1 994 , as 
a stabilizer for an oils & fats composition as described in JP^ 
A-90663/ 1 994 , and as an emulsifier for f ood- s t u f f s con t a i n i n g 
proteins as described in J P - A- 1 1 3727 / 1 9 94 , etc. 

According to a sixth aspect of the present invention, 
there is provided a resin composition which comprises a fatty 
acid esters composition of a po 1 y g 1 y ce r i ne in the first aspect 
or a highly-purified fatty acid esters composition of a 
polyglycerine in the fourth aspect, and a thermoplastic resin. 

As examples of the thermoplastic resin to be applied, there 
are specifically exemplified a polyvinyl chloride resin, a 
s tyrene-based resin, a me t h y 1 me t hac r y 1 a te- based resin, and a 
polyacetalresin,etc. 

The fatty acid esters composition of a polyglycerine of the 
first aspect and a highly-purified fatty acid esters composition 
of 3 po 1 yg 1 y cer i ne of the fourth aspect in the present invention 
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act as a plasticizer, an iaprover of a wetting ability for a 
hydro phobic resin, an improver of a printing property, an anti- 
static agent, a releasing agent, or an anti-clouding agent, etc.. 
for a variety of thernoplas tic resins. 

As an additive for a variety of thermoplastic resins, the 
fatty acid esters composition of a ppl y g 1 y cer ine in the first 
and fourth aspects are enployed in an amount ranging fron O.OIS 
to lOX by weight, preferably from 0.05 to 5% by weight, and more 
preferably from 0.1 to 3% by weight based on the amount of the 
resins, although it depends upon the kind of the thermoplastic 
resins. 

Mixing or kneading of the fatty acid es ters compos i tion 
of a po 1 y g 1 y ce r i n e with the thermoplastic resins can be carried 
out without any limitations by a single or twin screw extruder, 
a kneader, a roll mixer» a tumble mixer, a Brabender type mixer, 
a Henshell mixer, and a Banbury mixer which have been 
convention allyemployed. 

Furthermore, monomers can also be polymerized in the 
presence of the fatty acid esters composition of a polyglycerine 
depending upon the kind of thermoplastic resins. 

In the case when the fatty acid esters composition of a 
polyglycerine is employed as an additive for a variety of 
thermoplastic resins, it can be employed solely or in 
com b i na t i on . 

Still further, in the case when the fatty acid esters 
composition of a polyglycerine is employed as an additive for 
t h e rmop 1 as t i c res i n s , it can be employed together with other 
conventional add i t i v es s uch as an anti-oxidant which includes a 
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hindered phenol-based or sulphur-based compound, a stabilizer, 
a flame retardant, a slipping agent, a nucleating agent, an 
ultraviolet absorbent, a releasing agent, a coloring agent, 
pigments, fibers, and fillers such as fiber glass or glass beads, 
etc.idependinguponuses. 

A resin composition in which a resiri is mixed with the 
fatty acid esters composition of a poi y glycerine of the first 
aspect or the fourth aspect in the present invention and other 
additives can be molded by extruding molding, i n j ec t i on mo 1 d i ng , 
compression molding, vacuum molding, blow molding, and foamed 
molding, etc. 

For example, in the case when the fatty acid esters 
composition of a pol yg 1 y cer i ne of the first aspect or fourth 
aspect is employed as an additive f or a po 1 y v i n y 1 chloride resin 
for the purpose of preparing a resin composition, particularly, 
it effectively acts as an anti-static agent. 

A polyvinyl chloride resin may be molded as a film or a 
molded article which includes a plasticized or rigid polyvinyl 
ch loride res i n. 

The fatty acid esters composition of a po 1 y g 1 y c e r i ne of the 
first aspect or fourth aspect is employed in an amount ranging 
from 1 to 10 parts by. weight, and preferably from 2 to 7 parts 
by weight based on 100 parts of the polyvinyl chloride resin. 

In the case when the amount is below 1 part by weight, an 
anti^static effect is poor and, on the contrary* in the case when 
the amount exceeds 10 part by. weight, not only transparency of 
films decreases but also workability in molding process of the 
films unpreferably decreases. 
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The fatty acid esters composition of a po 1 y g I y c e r i ne of the 
first aspect or thehighlypurified fatty, acid esters composition 
of a po i y g 1 y ce r i ne of the f ou r t h as pec t may be employed solely 
or in combination, and further may be employed together with 
conventional anti-static agents such as fatty acid esters of a 
glycerine, fatty acid esters of sorbitan, and sodium 
alkylsulfonates,etc. 

The polyvinyl chloride resin to be employed in the present 
invention includes homopolymers and copolymers with ole fines such 
as ethylene or propylene, v i ny 1 ace ta te , and vinyiidene chloride. 

Furthermore, the fatty acid esters composition of a 
po 1 yg 1 y cer i ne may be optionally employed together with 
conventional additives such as thermal stabilizers, anti- 
oxidants, reinforcing materials, processing agents, ultraviolet 
absorbents, slipping agents, coloring materials such as dyes, and 
pi groen ts.etc. 

In the meantime, for example, in the case when the fatty 
acid esters composition of a po 1 y g 1 y ce r 1 ne of the first aspect 
or the highly purified fatty acid esters composition of a 
polyglycerine of the fourth aspect is employed as an additive for 
a s ty rene-based resin for the purpose of preparing a resin 
composition, particularly, it effectively acts as an anti* 
clouding agent or an anti-statica gent. 

As specific examples of the styrene-based res in, the re are 
exemplified a styrene homopplymer, a high impact polystyrene, an 
aery Ion i tri le^s tyrene copolymer, a s t y rene-me thy 1 me t h ac ry 1 a te 
CO polymer, and a styrene-methylmethacrylate-acrylonitrile 
copolymer. 
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In particular, in the case when it is enployed as an 
additive for a s ty rene-based resin f i i o for the purpose of 
wrapping food-stuffs, it is exceedingly effective. 

The fatty acid esters composition of a po I y g i y c e r i n e of the 
firstaspect or the highly purified fatty acid esters composition 
of a po 1 ygl ycer i ne of the fourth aspect is iemp.lpyed in an amount 
ranging from 6.5 to 8. OX by weight, and preferably from 1 to 5X 
by weight based on the weight of the s t y ren e-ba s ed resin. 

In the case when theamountisbelow 0.8% by weight, an 
anti-clouding effect is poor and, oh the contrary, in the case 
when the amount exceeds 8% by weight, the an t 1 -c 1 oud i ng agent 
excessively bleeds outofthe films, resulting in that film 
surfaces are unpreferably sticky. 

In the case when the fatty acid esters composition of a 
polyglycerineof the first aspect or the highly purified fatty 
acid esters composition of a po 1 yg 1 y cer i ne of the fourth aspect 
is employed as an additive for a s t y rene-me thy 1 me t h aery 1 a te- 
acrylonitrile resin which is one of the st y ren e-ba s ed resin , 
particularly, it effectively acts as an anti-static agent. 

The styrene-based resin includes styrene units ranging ffpm 
100% to 20% by weight, and there may be included methyl 
methacrylate units ranging from OX to 80% by weight and 
acrylonitrile units ranging froraOX to 20% by weight as other 
units. 

Furthermore, t he s t y f e ne-bas ed r es i n ca n be mixed with the 
fatty acid esters composition of a po 1 y g 1 y ce r i n e of the first 
aspect or the highly purified fatty acid esters composition of 
a po 1 y gl y ce r i ne of the fourth aspect in combination with 
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phosphorus compounds and further optionally a pol yalkylene glycol 
for the purpose of preparing a transparent resin conposition 
having an excellent anti-static property. 

As examples of the phosphorus compounds to be employed in 
the present i n ven t i on , t he re are exemplified t r i bu t y 1 p hos p h i t e , 
triisooctyl phosphite, tribenzyl phosphite, triphenyl phosphite, 
phe ny Id i dec y 1 phosphite,, diphenylisodecyl phosphite, trisnonyl 
phenyl phosphite, tridecyl phosphite, trisstearyl phosphite« 
d i s tea r y 1 pe n tae r y t h ri to 1 diphosphite, and the like. 

Of those, there are preferably employed tridecyl phosphite, 
trisstearyl phosphite, and distearylpentaerythritol diphosphite. 

The fatty acid esters composition of a polyglycerine of the. 
first aspect or the highly purified fatty acid esters composition 
of a polyglycerine of the fourth aspect is employed Inan amount 
ranging fromO.Sto 6.0 parts by weight, and preferably from 1,0 
to 5.0 parts by weight base d on 100 parts by weight of the 
transparent resincoraposition. 

In the case when the amount is below 0.6 part by weight, 
an anti-static effect is poor and, on the contrary, in the case 
when the amount exceeds 6.0 parts by weight, the esters 
composition unpreferably bleeds out of articles, and further the 
surface of a mold becomes unpreferably dirty. 

The phosphorus compounds are employed in an amount ranging 
from 0.05 to 4.0 parts by weight, and preferably from 1.0 to 3.0 
parts by weight based on 100 parts by weight of the transparent 
resincompgsition. 

In the case when the amount is below 0.05 part by weight, 
an anti-static effect is unpreferably poor and, on the contrary. 
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in the case when the aaouht exceeds 4. 0 parts by weight, the 

phosphite compounds adhere to surface of a mold or a molded 
article, unpreferably resulting in that a molded article becomes 
dirty. 

The po 1 y a 1 ky le ne g 1 y CO 1 which is an optional component is 
employed in an amount ranging from 0,5 to 5,0 parts by weight, 
and preferably from 1.0 to 4.0 parts by weight based on 100 parts 
by weight of the transparent res i n composition. 

In the case when the amount is below 0.5 part by weight, 
an effect for accelerating the anti-static is unpreferably poor 
and, on the contrary, in the case when the amount exceeds 5.0 
parts by weight, the. pol yalky lenegiycol oozes out of an molded 
article, unpreferably resulting in that a molded article becomes 
dirty, • 

The polyalkylene glycol has a mplecular weight ranging from 
200 to 1500, and preferably from 300 to 1000. In the case when 
the molecular weigh tisbelow 200, compatibility with the resin 
becpmes unpreferably poor and, on the contrary, in the case when 
thie molecular weight exceeds 1500 , an effect for accelerating the 
anti-^static becomes unprefefabiy poor. 

The styrene-based resin, the fatty acid esters composition 
of a polyg lycerine , the phosphorus compounds, and optionally the 
pol yalky lene glycol can be mixed with the cpnventionai mixers 
described hereinabove. 

In the meantime, for example, in the case when the fatty 
acid esters composition of a poi yg 1 y ce ri ne of the first aspect 
or the highly purified fatty acid esters composition of a 
pol ygiycer ine of ^he fourth aspect is employed as an additive for 
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a me t hy 1 -me t h ac r y 1 a t e-ba s ed resin for the purpose of preparing 
a resin composition, particularly, it effectively acts a 
releasing agent in a molding process. 

Methy Imethacryla te-based resin in the present invention 
includes a m e t h y 1 m e t h a c r y 1 a t e h om o po 1 y m e r a nd a copolymer with 
acrylates such as methylacrylate, ethylacryiate, butylacrylate, 
methacry lates such as e t h y 1 m e t h a c r y 1 a te , b u t y 1 me t h ac ry la t e , 
eye lohexy Ime thacry I a te , acrylic acid, diethacrylic acid, styrene, 
acrylonitrile, diene-based monomers, glutaric acidanhydride, and 
gulutarimide.etc. 

In the case when the fatty acid esters compositioii of a 
po 1 y g 1 y cer i ne of the first aspect or the highly purified fatty 
acid esters composition of a polyglycerine of the fourth aspect 
is employed as a releasing agent for a me t hy 1 m e t h a cry 1 a t e- bas ed 
resin, it is preferably eraployedtogether with pentaerythritols 
or fatty acid esters thereof inorder to accelerate a releasing 
effect. 

The pentaerythritols include monopentaery thri tol , dipenta- 
eirythritol, t r i pe n t ae r y t h r i to 1 , tetrapentaery thri tol , andadducts 
of 1 to 5 ffiol of e thy leneoxide or propy leneoxide with the 
pen taery thr i tol s. 

Furthermore, the fatty acid esters thereof include esters 
of the pentaerythritols with fatty acidssuch as caproic acid, 
caprylic acid, 2-ethylhexanoic acid, capric acid, 1 auric acid, 
isotridecanoic acid, myristic acid, palmitic acid, palnitoreic 
acid, stearic acid, isostearic acid, oleic acid, linoleic acid, 
behenic acid, erucic acid, licin oleic acid, and hydro xystearic 
acid, etc. 
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The pentaerythritols orthe fatcy acid esters thereof are. 
employed in a ratio ranging from 10/90 to 90/10, and preferably 
from 25/75 to 75/25 based on the weight of the fatty aeid esters 
composition of a po 1 yg 1 y ce r i ne. 

The fatty acid esters cpmpositipnof a polyglycerine of the 
first aspect or f o u r t h. as pe c t or a mixture with the penta- 
erythritols o r the fatty acid esters thereof is employed in an 
amount ranging f roin 0.01 to 0.5% by weight, and preferably from 
0,1 to 0.2% by weight based on the weight of the methyl- 
met hacry 1 a te-based resin. 

In the case when the amount is below 0,01% by weight, a 
releasing effect is insufficient and, onthe contrary, in the 
case when the amount exceeds 0.5% by weight, not only 
transparency of the resin is unpreferabhy adversely affected, but 
also the releasing agents move to the surface of molded articles, 
unpreferably resulting in that the surface of the mold or molded 
articles becomes dirty by excessive amounts of. the releasing 
agent, a nd com me r c 1 a 1 values remarkably decrease by coloration 
oft he molded article. 

Furthermore, there may be optionally mixed conventional 
additives such as hindered aimine-based light stabilizers, 
hindered phenol-based, phosphorus-based, and sulphur^based anti- 
oxidants, reinforcing materials such as glass fibers, processing 
agents, ultraviolet absorbents, slipping agents, flame- 
retardants, weatherable agent, coloring agents such as dyes, and 
thermal stabilizers, etc. 

In the meantime, for example, in the case when the fatty 
acid esters composition of a polyglycerine of the first aspect 
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or the highly purified fatty acid esters cooposition of a 
po 1 y g 1 y ce r i n e of the fourth aspect can be employed as an additive 
for a polyacetal resin for the purpose of preparing a resin 
composition, particularly, it effectively acts as an agent for 
improving a printing property, an agent for improving wetting 
property to water, water-based inks, and an aqueous serum, and 
an agent for improving releasing property from a molding die. 

Furthermore, the excel lent properties endure for a long 
timeofperiod. 

In the case when the fatty acid es te rs compos i ti on of a 
po 1 y g 1 y ce r i ne of the first aspect or the highly . purif led fatty 
acid es ters compos it ion of a po 1 y g 1 y ce r i n e of the fourth aspect 
is employed as an agent for improving a printing property, it is 
employed in an amount ranging from 0.01. to 5 parts by weight, and 
preferably from 0.03 to 1 parts by weight, and more preferably 
from 0.05 to 0.08 part by weight based on 100 parts of the 
polyacetal resin. 

In the case when the amount is below 0.01 part by weight, 
an effect for improving printing property is small and, on the 
contrary, in the case when the amount exceeds 5 parts by weight, 
thermal stability unpreferabiy decreases, and silver streak is 
caused by decomposed gases when molded^ unpreferabiy resulting 
in that outer appearances of molded articles become remarkably 
poor. 

In the case when the fatty acid esters composition of a 
polyglycerine of the first aspect or the highly purified fatty 
acid esters composition of a polyglycerine of the fourth aspect 
is employed as an additive for improving a wetting property, it 
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is employed in an amount ranging from 0.01 to 0.4X by weight, and 
preferably from 0.05 to O.SX by weight, and more preferably frbn 
based on the weight of the poly acetai resin. 

In the case when the amount is below 0.01% by weight, ah 
effect for improving wetting property is small and, on the 
contrary, in the case when the amount exceeds 0.4% by weight, 
mechanical property un preferably decreases, and melt viscosity 
occasionally decreases, unpreferably resulting in that molding 
conditions are remarkably iimited for the purpose of 
manufacturing a delicate part such as an ink jet nozzle in a 
printer for a personal computer. 

In the case when the fatty acid esters corapositionof a 
po 1 y g 1 y ce r i ne of the first aspect or fourth aspect is mixed with 
the polyacetal resin in an amount ranging from 0.01 to 0.4% by 
weight, a resin composition has Melt Index (based on ASTM D1238^ 
89) of below 1.5, an article molded from the resin composition 
has a contact angle of below 50 , resulting in being preferred 
for the purpose ofmanuf a c t u ringa delicate part such as an ink 
jet nozzle in a printer for a personal computer. 

The polyacetal resin to be employed in the present 
invention includes a high molecular weight compound having 
oxymethylene groups -CH^O-. Mo re s pec i f i ca 1 1 y , there are included 
an oxymethylene homopolyner (^Cl!20^)n- which is prepared by 
polymerization of f prma Idehyde or a cyclic oligomer such as 
trimer (trioxane) of formaldehyde and tetramer (tetraoxane) of 
formaldehyde. Furthermore, there is included an oxymethylene 
copolymer having a structure, for example, such as {•^Cil^-)n- 
-(-CH2-CH^P-)m- having 0. i to 20% by weight of pxyalkylene units 
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containing a earbon n ua be r r an g i ng from 2 to 8. 

The copolyaer is prepared by a reaction of formaldehyde or 
acyclic oligomer such as trimer (trioxane) of formaldehyde and 
tetramer (tetraoxane) of forma Idehydewith a eye licether such 
as ethylene oxide, propylene oxide, epichlorohydrin, 1,3- 
dioxolan, a formal of a glycol, and a formal of a diglycol, etc. 

Still further, there is included an oxymethylene block 
cppoiymer having more than 50% by weight of recurring units a 
branched pxymethylene copolymer or oxymethylerie and less than 50X 
byweightofother polymer units. 

In addition, there can be blended at least one of an 
oxymethylene homopolyraer, an oxymethylene copolymer, a branched 
polymer, and an oxy me thy lene block copolymer. 

There is preferably employed a polyacetal resin having an 
FR value (ASTM P1238-57E) of 20-100 g/10 minutes in the present 
invention. In the case when the FR value is below 20 or exceeds 
100,; printing property cannot be improved. 

In the polyacetal resin, there can be preferably mixed a 
hindered amine compound together with the fatty acid esters 
composition of a po 1 y g I y ce r i ne. 

Hindered amine compound specifically includes 4-acetoxy- 
2,2,6,6-tetramethylpiperidine, 4-stearoiloxy-2,2,6,6- 
tetramethylpiperidine, 4-acrylplloxy^2,2,6,6-tetramethyl 
piperidine, 4-(phenylacetoxy)^2,2,6,6-tetrainethylpiperidine, 4- 
benzoiloxy-2,2,6,6-^tetramethylpiperidine, 4^methpxy-2,2,6,6- 
tetramethylpiperidine, 4-stearyloxy-2,2,6,6-tetraraethyl 
piperidine, 4-Gyclohexyloxy-2,2,6,6-tetranethylpiperidine, 4- 
benzylpxy-2,2,6,6-tetramethylpiperldine, 4-phenoxy-2,2,6,6- 
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tetramethylpiperidine, 4-ethylcarbanioyloxy-2,2,6,6-tetraaethyl 
piperidine,4-phenylcarbainoyloxy-2,2,6,6-tetraiDethylpiperidine, 
bis(2,2,6,6-tetramethyl^4"Piperidyl)-carbonate, ' bis (2, 2,6, 6- 
tetramethyl-4-^piperidyl)- oxalate, bis(2,2,6,6-teiramethyl-4- 
piperidyl)-nialonate, bis (2,2 ,6,6-tetrainethyl-4-piperidyl)- 
adipate, bis(2,2,6,6-tetfafflethyl-4-piperidyl)-terephthalate, 
bis (2,2,6,6-tetraniethyl-4-piperidyl)-ethane, , ' -bis (2, 2,6, 6- 
tetraiDethyl-4~piperidyl)-p-xylene, bis(2,2,6,6-te t r a m e t h y 1 - 4 - 
p iperidyl)-tplIylene-2, 4- di carbamate, bis(2,2,6,6-tetraiDethyI- 
4-piperidyl)-hexaBiethylene-l,6-dicarbaiBate, tris(2,2,6,6^ 
tetramethyl-4^piperidyi)-benzene-l,3,5-tricarboxylate, and 
t ris(2, 2,6, 6-tetraoieth yl-4 - piper idyl)-benzene- 1,3, 4- 
tricarboxylate,etc. 

F u r t herno rei , in the polyacetai resin, there can be 
preferably mixed an additive such as beta-alanine polyaier, a 
polyamide such as 6,6-nyion, 6,10-nylon, thermal stabilizers 
such as melamine, anti-oxidants such as 2,2'-raethylenebis(4- 
raethyl-e-t-butylphenol) , triethyleneglycpl-bi5(3-(3-t-butyl-5^ 
in ethyI-4-hydroxyphenyl) propionate) , pentaerythritol-tetrakis(3- 
(3,5-di-t-butyi-4-hydroxyphenyl)propidnate) , slipping agents, 
reinforcing materials such as glass fibers, carbon fibers, 
inorganic fillers such as potassium titanate fibers, fibrous 
ti tanium oxides , glass beads, talc, calcium carbonate, releasing 
agents, p I as t i c i ze rs , carbon black, and pigments, e t c . , t oge t he r 
with the fatty acid esters composition of a po I y g I y ce r i ne. 

In order to promote a printing ability of a resin 
composition in which the polyacetai resin are mixed with the 
fatty acid esters composition of a polyglycerine of the first 
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aspect or the highly purified fatty acid esters composition of 
a po 1 y g I y cer i ne of the fourth aspect, a hindered amine compound, 
and otheradditives, the thickness of skin layer in a molded 
article is preferably controlled within 15 microns. 

The skin layer in the molded article means an outer surface 
layer at side portion in a slicedsamplethrough whichlight is 
not polarized whenobservedbya light-transmittable type 
polarizing microscope of 340-magn i f i ca t ions using a cross nicol. 

The sliced sample is prepared by slicing cross section of 
a molded article in the thickness of 10 microns with a microtome. 

The thickness of the skin layer can be adjusted by 
controlling crystallization time of resin or selecting an 
appropriate molding method, or the combination thereof. 

As the method for controlling crystallization time of 
resin, thereis a method in which crystallization time ofmolded 
articles is controlled in a range of 20 to 100 seconds. 

Crystallization time in the present invention means a time 
of period (second) until an exothermal peak accompanied by 
crystallization of polyacetal resin is detected after temperature 
of a sample holder attained to IBO^C as described below. 

The temperature of 5 mg of the polyacetal resinis heated 
to 200°C at the rate of 320**C/rainu te , and maintained at 200*0 
for 2 minutes, followed by cooling until 150°C at the rate of 
80^C/minute. 

As the method for controlling crystallization time in a 
range of 20 to 100 seconds, there is a method in which there are 
mixedan appropriate amountof a nucleating agent such as talc, 
silicate powder? hydrpta ici te , calcium carbide, amine-based 
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compound such as melamine or d i c y arid i an i de , nitrides such as 
boron nitride, zinc oxide, titanium oxide, calciuBi oxide, 
magnes i um oxide , carbon black such, as conduct ing .carbon black, 
and an organic nucleating agent such as a branched pplyacetal 
copolymer, polyaniides such as 6,6-nylon, an ionic polymer of 
acryiamide, and powder of vinyl polymers, etc. 

Of t.hose. there are preferably enployed nitrides such as 
boron nitride, and polyamides such as 6,6-nylbn or an ionic 
polymer of acryiamide, and most preferably boron nitride. 

There is preferably employed a boron nitride having an 
averaged particle size of from 1 to 10 microns, preferably from 
2 t p 7 m i c r o n s . 

Subsequently, there is described a method for controlling 
the thickness of the skin layer by selecting an appropriate 
molding method. 

The process includes (1) a method in which molding is 
carried out at mold temperatures ranging from 100 to 150** C, 
preferably from 110 to 140**C, (2) a method i n w h i c h i n j ec t i o n 
molding is carried out by selectively heating cavities in a mold 
for injection molding with an induction heating method by 
microwave, (3) a method in which an article is comp res s i vel y 
molded with a thermal roll, and then gradually cooled, and (4) 
a method in which an article is molded at the mold temperature 
ranging from 10 to lOO^C, and then molded article is thermally 
annealed at the temperature ranging from 150*^0 to a melting point 
of a polyacetal resin. 

Of those, the methods (1) and (2) are preferably empioyed 
frofliviewpointof productivity. 
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Polyacetal resin coBiposition in which a polyacetal resin 
is mixed with the fatty acid esters composition of a poly- 
glycerine of the first aspect or the highly purified fatty acid 
esters composition of a po 1 y g 1 ycer i ne of the fourth aspect in the 
present invention and other additives is prefierably used as a 
lever, an instrumental panel, a dial plate for a taping writer, 
a knob for a com b i n a t i on s w i t ch , housings, and a shutter for a 
disk or a magnetic tape cartridge. More preferably, it is 
employed as a shutter for a disk or a magnetic tape cartridge. 

Furthermore, polyacetal resin composition in. which a 
polyacetal resin is mixed with the fatty acid esters compos it ion 
of a po 1 y g 1 y ce r i ne of the first aspect or the highly purified 
fatty acid esters compos i t i on o f a po 1 y g 1 y ce r i ne of the fourth 
aspect in the .present invention in order to iraprove wetting 
property is preferably employed as an ink jet nozzle in a printer 
f.orapersonaicomputer. 

In order to prepare another polyacetal resin composition, 
in the case when the fatty acid esters composition of a 
polyglycerine of the first aspect or the highly purified fatty 
acidesters composition of apolyglycerine of the fourth aspect 
is mixed together with a hindered phenol-based compound, fibrous 
titanium oxide, and at least one. selected from the group 
consisting of a compound having nitrogen, a hydroxide of alkaline 
metal or alkaline earth metal, a netal salt of a carboxylic acid 
or an inorganic acid, and a polyacetal resin, it acts as a 
releasing agent from a molding die or an agent for improving 
fluidity in a molding die. 

The above-described polyacetal resin composition is 
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preferably employed as snail or precise parts having thin 
thickness for precision instruraents such as a watch, aprinter, 
and a desk-top electronic calculator, etc. , because of being 
excellent in mechanical properties and dimensional stability. 

In the above-described polyacetal resin composition for 
precision instruments, although the polyacetal resin is not 
limited regardless of honopolymers or copolymers described 
hereinabove and polymerization degree thereof, there is 
preferably employed a polyacetal resin having an FR value (ASTM 
D1238-57E) of more than 7g/10 minutes. 

The surface of the fibrous titanium oxide is preferably 
processed. Unprocessed fibrous titanium oxide causes 
decomposition and foaming in the resin composition during 
compounding and/or molding. 

The fibrous titanium oxide has preferably an aspect ratio 
of more than 10, In the case when the ratio is below 10, an 
rei;nforGingeffect is not shown. 

Average diameter of t he f i b ro u s t 1 t an i um ox i de p ref e rab 1 y 
ranges from 0.02 to 0.6 microns, and average length of . the 
fibrous titanium oxide preferably ranges from 1 to 20 microns. 

The fibrous titanium oxide is preferably employed in an 
amount ranging from 1 to 70 parts by weight, preferably from 10 
to 50, more preferably from 20 to 40 based on 100 parts by weight 
oftheacetalresin. 

In the case when the ratio is below 1, an reinforcing 
effect is not shown, and in the case when the ratio exceeds 70, 
fluidity is not only remarkably lowers but also thermal stability 
of the resin composition unpreferably decreases. 
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As agents for processing the surface of the fibrous 
titaniuni oxide, there can be limitlessly employed silan-based 
coupling agents, t i tana te-based coupling agents, a 1 u o i n u m- ba sed 
coupling agents, and z i rcona te-based coupling agents which have 
been conventionally employed. 

Specifically, there are exemplified N-(2-arainoethyl)-3- 
ami no propyl triraethoxysilane, S-glycidoxypropyltrimethoxysilane, 
isopropyl tristearoyltitanate, diisbpropoxyaluminumethylacetate, 
andn-butylzirconate, etc. 

Furthermore, granulated fibrous . titanium oxides are 
particularly preferably employed because of more excellent 
workability in a mixing process compared to no-granulated fibrous 
titanium oxides. However, fibroustitaniumoxides which are too 
s trongl y . granu la ted are not preferred because of not being 
sufficiently loosened, unpreferablyresulting in insufficient 
dispersion of the fibrous titanium oxides and decrease of 
mechanical. properties in a molded article. 

As the compound having nitrogen, there are specifically 
exemplified polyamide polymers or copolymers such as nylon 12, 
nylon 610, nylon 6, and nylon 66,polyamideshavingsubstituent 
groups such as m e t h y 1 o 1 g ro u p , nylon salts, polyamides 
such as polyester amides which are prepared from caprolactones 
and caprolactams, poiyaninotriasoi, dihydrazide dicarboxylate 
such as hydrazide oxalate, hydrazide adipate, and hydrazide 
sebacate, a condensate thermally prepared from urea, a condensed 
polymer having nitrogen prepared from urea and diamines, uracyls, 
cyanpguanidines, dicyandiamide, guanaaine(2,4-diamino-syffl- 
troadine), ffleiamine(2,4,6-triaaino-sym-triadine), 
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bu t y Inielaraine, N-phenyldiel amine, N.N-diphenylmelamine, N,N- 
diallylmelaoiine, N,N',N'/-triallylmelainine, N,N*,NV'-^ 

trimethyloloielanine, benzoguanaBine(2,,4-diaaiino-6-phenyl-syin- 
triadine) , 2,4-dianiino-6-niethyl-sym-triadine, 2,4-diafliiho-6- 
butyl-sym-triadine, 2,4-dianiino-6-benzyloxy-syra-triadine, 2,4- 
diainino-6-butoxy-syin-tr i a dine, 2,4-diamino-6-cyclohexyl-syfli- 
triadine, 2,4-diamino-6-chlQro-5yin-triadine, 2,4-diaoiino-6- 
mercapto-syjD-triadine, 2, 4 - dioxy-G-amino-sym - triadine, 2-oxy- 
4, 6 ^d.iamino-syin^ triadine, 2, 4-diamino-6-methyl-syni - triadine, 
N,.N' ,N' , N ' - te t r acy a noe t h y 1 benzg uanam i ne , . and a melainine- 
formaldehyde go nde n s a te , e t c. 

Of those, there are preferably employed a melamine, a 
melaraine derivative, and a me 1 a ai i ne- f o r in a 1 d eh y d e eondensate, etc. 

As the hydroxide of a 1 k a 1 i ne ne t a 1 o r alkalinie earth metal, 
the metal salt of a carboxylic acid or an inorganic acid, there 
are specifically exemplified alkali metallic salts such as 
llthiumsalts, sodium salts, and potassium salts, alkali earth 
metallicsalts such as magnesium salts, calcium salts, and barium 
salts, inorganic acid salts such as ca r bon a tes , phosphates, and 
silicates. As the carboxylic acids, there are specifically, 
exemplified oxalic acid, malpnic acid, succinic acid, and higher 
fatty acids having a carbon number ranging from 12 to 32 such as 
stearic acid and behenic acid, and higher fatty acids having 
substituted group such as hydroxyl group. 

Of those, there are preferably employed the hydroxide of 
lithium, magnesium, and calcium, carbonates, and more preferably 
carbpxy I a tes . 

As particularly preferred carboxyiates containing metals. 
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there are exenpl i f ied calcium stearate, .calcium 12-hydrqxy- 
stearate,andcalciunibehenate. 

The compound having nitrogen, the hydroxide of alkaline 
metal or a 1 ka 1 i ne ear th metal, and the metal salt of carboxylic 
acid or inorganic acid may be employed solely or in combination. 

Those are employed in an amount ranging from 0,01 to 5 
parts by weight, preferably froni O.OS to 2 parts by weight, and 
more preferably from 0.05 to 1 part by weight based on 100 parts 
by weight of the polyacetal resin. 

In the case when the amount is below 0,01 part by weight, 
a releasing effect from a molding die, an effect for improving 
fluidity in the molding die, and thermal stability of molded 
articles become insufficient and, on the contrary, in the case 
when the amount exceeds 5 parts by weight, those move to the 
surface of molded articles, unpreferably resulting in that the 
surface of the molding die or molded articles become dirty, by 
excessive amounts of those, and commercial values remarkably 
dec rea s e by CO 1 ora t i on of the molded article. 

Furthermore, hindered phenol-based compounds can be mixed 
together with the above-described compound having nitrogen, 
hydroxide of alkaline metal or alkaline earth metal, and metal 
salt of carboxylic acid or inorganic acid in order to control 
thermal decompositionof polyacetalresins. 

As the hindered phenol- based compounds, there are 
specifically exemplified 2,2-methylenebis(4-roethyl-6-butyl 
phenol) , l,6~hexanediolbis(3-(3,5-di-t-butyl~4~hydroxyphenyl) 
propionate] , pentaerythrityltetrakis (3-(3,5-di-t-butyl-4- 
hydroxy phenyl )propionate] , triethyleneglycol-bis(3-{3^t-butyl^ 
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5^inethyl-4-hydroxyphenyl) propionate] , i.3,5-trioiethyl-2,4,6- 
tris(3,5-di-t-butyl-4-hydroxy-ben2yl) benzene, n-octadecyl-3-- 
(4' -hydroxy-3',5,-di-t-butylphenol) propionate, 4,4* -butylidene- 
bis-(6--t-butyi-3-inethyl - phenol), distearyI-3,5-di-t-butyl-4- 
hydroxybenzyl phosphonate, 2-t-butyl-6-(3-t-butyl-5-niethyl-2- 
hydroxybenzyl)-4-methyiphenylacrylate, and N,N'- 
hexainethylenebis(3,5-di-t-butyl-4-hydroxy-hydroynaniide) , 

Those may be em p 1 py ed s o I e 1 y or in combination. 

Of those, there are particularly preferred I , 6 - h e xa n ed i o 1 
bis (3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate] , 

pentaerythritylte.trakis(3-(3,5-di^t-butyl^4-hydroxyphenyl) 
propionate] , triethyleneglycol-bis (3-(3-t--butyl-5-niethyl-4^ 

hydroxyphenyl)propionate], N,N'--hexainethylenebis(3,5-di-t- butyl- 
4-h y d rox y-h y d ro y nam ide ) , 

The hindered phenol -based compounds are employed in an 
amount ranging from 0.01 to 5 parts by weight, and preferably 
f rora O. 1 to 3 parts by weight based on 100 parts by weight of the 
po 1 y ace ta 1 res i n . 

In the case when the amount is below 0.01 part by weight, 
thermal stability of molded articles become insufficient and, on 
the contrary, in the case when the amount exceeds 5 parts by 
weight, those move to the surface of molded articles, 
unpreferably resulting in that the molded articles become dirty 
by excessive amounts of those. 

In the case when the fatty acid esters composition of a 
polyglycerine of the first aspect or fourth aspect is employed 
as an ageiit for improving a releasing property froa a molding 
die or an agent for Improving fluidity in the molding die, it is 
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employed in an amount ranging froa 0.01 to 5 parts by weight, and 
preferably from 0.1 to 2 parts by weight based on 100 parts by 
weight of t he pol y a ce ta 1 res i ns . 

In the case when the amount is below O.Ol part by . weight, 
an effect for improving the releasing property or fluidity is 
small and, on the contrary, in the case when the amount exceeds 
5 parts by weight, bleeding in the surface of the molded articles 
is unpref er ably caused. 

The above-described polyacetal resin compositionis 
preferably employed as small or precise parts having, thin 
thickness for precision instruments such as a watch, a printer, 
and a desk top electronic calculator, etc. , because of being 
excellent in mechanical properties, thermal stability and 
dimensional stability. 

In the meantime, the fatty acid esters compositions of a 
polyglycerine of the firstaspect orfourth aspect in the present 
invention are also useful as an additive for cosmetics, 
toiletries, and detergents. 

According to a seventh aspect of the present invention, 
there is provided a water-in-oil type^emuisified composition for 
cosmetics which comprises glycerine, oils and/pr waxes, water, 
and a fatty acid esters composition of a polyglycerine in the 
first aspect or a highly-purified fatty acid esters composition 
of a polyglycerine in the fourth aspect. 

In the water- in-oil type-emulsified composition for 
cosmetics, the fatty acid esters composition of a polyglycerine 
or the highly-purified fatty acid esters composition of a 
polyglycerine is employed in an amount ranging froin 1.0 to lO.OX 
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by weighty preferably from 2. 0 to 5. OX, and more preferably f roa 
3 tp4% byweight based on thetotalweightof thewater-in-oll 
type-emulsified composition for cosmetics of the present 
invention. 

In the case when it is below 1,0% by weight, stability for 
long time of period becomes worse an d, on the contrary, in the 
case when it exceeds 10. OXby weight, viscosity becomes high or 
stability for long time of period becomes worse. 

In the water-in-oil ty pe-eraul s i f i ed composition for 
cosmetics, there is more pref erabl y employed the h i gh 1 y -p u r i f i ed 
fatty acid esters composition of a pol ygl yceri ne in the fourth 
aspect from viewpoint. of the use for human body. 

In the water-in-oil type-emulsified composition for 
cosmetics, glycerine is an essential componen t. Gl yceri ne is 
employed in an amount ranging from 5 to 25% by weight, preferably 
from 10 to 20%, and more preferably approximately 15X by weight 
based on the total weight of the water-in-oil type-emulsified, 
composition for cosmetics of. the present invention. 

In the case when it is below 5% by weight, stability for 
long time of period becomes worse and, on the contrary, in the 
case when it exceeds 25% by weight, a feel in use becomes worse 
because of strong stickiness. 

In the water-in-oil type-emulsified conpositipn for 
cosmetics, oils and/or waxes include hydrocarbons such as a 
liquid paraffin, a solid paraffin, vaseline, and a 
m icrocrys ta 1 1 ine wax, esters such as Isopfopyl fflyrist3te» cetyl 
2-e thy 1 hexana te , cetyl palraitate, myristyl nyristate, 
propy leneg 1 yco 1 dicaprylate, and tri(caprylic acid and capric 
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ac i d ) g 1 y ce r y 1 , animal or vegetable oils/waxes such as bees- 
waxes, whale-waxes, lanolin, olive oils, etc. Of those, liquid 
paraffin and vaseline are employed in a relatively larger amount. 

The oils and/or waxes are employed in an amount ranging 
from ro to 40% by weight, preferably from 15 to 30X, and more 
preferably 20 to 25% by weight based on the total weight of the 
water-in-oil type-emulsified composition for cosmetics of the 
present invention. 

In the case when it is below lOX by weight, viscosity 
becomes too high, resulting in that it is not thinly extended 
and, on the contrary, in the case when it exceeds 40X by weight, 
an oily feel becomes too strong and stability for a long time of 
period becomes deteriorated. 

Water is employed in an amoun t rangi ng from 25 to 50% by 
weight, p r e f e r a b 1 y f rom 30 to 40X, and more preferably 30 to 35X 
by weight based on the total weight of the water-in-oil type- 
emulsified composition for cosmetics of the present invention. 

In the case when it is below 25% by weight or in the case 
when it exceeds 50X by weight, a good feel in use and stability 
for a long time of period become unpreferably deteriorated. 

Furthermore, the water-in-oil type-emulsified composition 
for cosmetics of the present invention can optionally include 
other surface active agents, water-soluble solvents such as 
propyleneglycoland ethanol, organic or inorganic fillers such 
as finely-sized titanium oxide, powdered nylon, talc, kaolin, 
ultraviolet absorbents, antiseptics, anti^oxidants, water sol ubl 
salts such as magnes i urn su 1 pha te , medicinal components, coloring 
agent, and perfumes, etc. which are conventionally employed as 
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additivesforcosBetics. 

The wa te r- i n--o i 1 type-emulsified cpmpo s i t i o n f or cosmetics 
of the present invention can be used for cleansings, face 
massage, and an an ti~ sunburn agent for human body, etc. 

According to an eighth aspect of the present invention, 
there is provided a trans pa rent liquid composition for cosmetics 
which comprises at least one of an non-ionic surface active 
agent, at least one of wa t e r- s o i u b 1 e com pound ha v i ng a t least two 
hydroxyl groups, oily components, water, an<J a fatty acid esters 
composition of a po 1 y g I y c e r i n e in the first aspect or a highly- 
purified fatty acid esters composition of a po 1 y g 1 y ce r i ne in the 
fourthaspect. 

In the eighth aspect of the present invention, there is 
more preferably employed a h i g h 1 y- pur i f i ed fatty acid esters 
composition of a polygiycerine in the fourth aspect from 
viewpoint of the use for human body. 

As the non-ionic surface active agisnt, there are 
specifically employed a fatty acid esters composition of 
sorbitan, a fatty acid esters composition of glycerine, a fatty 
acid es ters compos i t ion of po 1 y e t h y 1 e neg 1 y co 1 , a po 1 y o x y e t h y 1 e n e 
alkylether, a pol yoxye thy lene a 1 ky 1 pheny le t her , a hydrogenated 
castor oil of polyoxyetliylene, a fatty acid esters composition 
of polyoxyethylene sorbitan, and a fatty acid esters composition 
of polyoxyethylene sorbitol, etc. 

in the transparent liquid composition for cbsmeticsof the 
present invention, the fatty acid esters composition of a 
polygiycerine or the h igh 1 y^pu r i f i ed fatty acid esters 
composition of a polygiycerine is employed in combination with 
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at least one of the non-ionic surface active agent in an amount 
ranging from 5 to 40% by weight, preferably frooi 15 to 30%, and 
more preferably 15 to 20X by weight based on the total weight of 
the transparent liquid composition for cosmetics. 

In the case when itis beiowSXby weight or inthe case 
when it exceeds 40% by weight, the liquid composition 
unpref erabl y decreases transparency, or it unpreferabiy gels. 

HL6 value ranges f rora 8 to 13, and preferably from 9 to II 
in a mixture composed of the fatty acid esters composition of a 
pol yg I ycer i ne or the h i g h I y ^ p u r i f i ed fatty acid esters 
composition of a po i y g 1 y ce r i ne and at least one of the non-ionic 
surface active agent. In the case when it is below 8, or in the 
case when it exceeds 13, the liquid composition unpreferabiy 
decreases t rahs pa re ncy , or it unpreferabiy emulsifies or gels. 

In the transparent liquid composition for cosmetics of the 
present invention, as the water-^soluble compound having at least 
two hydroxyl groups, there are specifically employed propylene 
glycol, I ,3-bu tanediol , dipropylene glycol, glycerine, 
diglycerine, polygl y ce r i n e , trimethylolpropane, erythritol, 
pentaerythritol, isopreneglycol, sorbitan, glucose, sorbitol, 
maltitol, saccharose, polyoxyethylene methylglucoside, 
d ie thy 1 eneg 1 y CO 1 , and po 1 ye t hy 1 eneg 1 y co 1 . Of those, there are 
preferably employed 1 , 3~ b u t a ned i o 1 , propylene glycol, and 
d i p ropy 1 ene g 1 y CO 1 , 

At least one of the water-soluble compound having at least 
two hydroxy! groupsis employed in an amount ranging from 2 to 
40% by weight, preferably from 4 to 25% by weight based on the 
to t a 1 we i gh t o f the transparent liquid composition. In the case 
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when it is below 2%, or in the case when it exceeds 25X. the 
liquid coipposition unpreferably decreases transparency, or it 
unpreferablyeraulsifiesorgels. 

In the transparent liquid composition for cosoetics of the 
present invention, the oily components include vegetable oils, 
mineral oils, andesteroils. 

More specifically, there are employed beef tallow, 
squalane, olive oil, peanut oil, sweet almond oil, castor oil, 
corn oil, a liquid paraffin, vaseline, tr i (capry 1 ic acid and 
capric ac i d ) g 1 y ce r y 1 , isopropyl myristate, vitamin E acetate,, 
pyridoxin e dioctanoate, myristyl myristate, octyl dodeca no 1 
oieate, lanolin, fatty acid derivatives of lanolin, 
methylpolysiloxane.andanisostearyl chplesterylester, etc. 

Those may be employed solely or in combination. 

The oily components are employed in an amount ranging from 
3 to 705! by weight, preferably from 10 to 60X, and more 
preferably 15 to 30% by weight based on the total weight of the 
transparent liquid composition for cosmetics. 

In. the transparent liquid compo s i t i on f or cosmetics of the 
present invention, water isemployedin an amountranging from 
0,5 to 80X by weight, and preferably from 2 to 60% by weight 
based on the total weight of the transparent liquid composition 
forces me tics. In the casewhen itis below 0.5X, orinthe case 
when it exceeds 80X, the liquid composition occasionally 
decreasestransparency. 

The transparent liquid, composition for cosmetics of the 
present invention can be prepared by conventional mixing methods. 

As a preferred preparation method, there is exemplified a 
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method in which there are firstly mixed the fatty. acid esters 
composition of a polyglycerine or the highly-purified fatty acid 
esters composition of a polyglycerine and at least one of the 
non-ionic surfaceactive agent, and then the oily components are 
mixed, followed by gradually mixing water. 

Although mixing can be carried out at room temperatures 
w i t hpu t hea t i rig , when solid components are employed, mixing nay 
becarriedoutwhileheating. 

Furthermore, the transparent liquid composition for 
cosmetics of the present invention can optionally include 
medicinal components, antiseptics, coloring agent, and perfumes, 
wetting agent, anti-oxidants, ultraviolet absorbents, granules 
such as a scrubbing material, ethanpl, wa te r- s o 1 u b 1 e or oil- 
soluble high molecular weight compound in order to give a viscous 
property to. the composition, a cat ionic material in order to give 
a conditioning effect to hair, etc. which are conventionally 
employed as additives for cosmetics. 

The transparent liquid composition for cosmetics of the 
present invention can be used for cleansings, an agent for 
massage, an agent for pack, cosmetics for hair, cosmetics for 
bathroom, cosmetics for keeping moisture, and a base material for 
a med i c i ne , e tc. 

According to a ninth aspect of the present invention,. there 
"is provided a gei-iike emulsified composition for cosmetics which 
comprises glycerine, liquid oily components, a polyvalent alcohol 
except glycerine, and a fatty acid esters composition of a 
polyglycerine in the first aspect or a h i gh 1 y -^pu r i f i ed fatty acid 
esters composition of a polyglycerine in the fourth aspect. 
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In the ninth aspect of the present invention, there is 
more preferably employed a h i gh 1 y- p u r i f i ed fatty acid esters 
coiposition of a poly glycerine in the fourth aspect froo 
viewpoint of the use for human body. 

In the gel-like ear u 1 s i f i ed coa pes i t i on for cosmetics of the 
present i n ven t ion , g 1 ycer i ne is an essential cpmponent. Glycerine 
is employed in an amount ranging from 20 to 60X by weight, 
preferably from 30 to 605!, and ffio re p re f e r a b 1 y from 35 to 45% by 
weight based on the total weight of the ge 1 - 1 i ke emu 1 s i f i ed 
compos i t ion for cosine t i cs of the present invention. 

In the case when it is below 20%, a feel in use is 
deteriorated arid, on the contrary, in the case when it exceeds 
60/1, a feel in use is deteriorated because of a warmish feel. 

As the liquid oily cooppnents, there are specifically 
employed a hydrocarbon oil such as a liquid paraffin and 
squalane, an ester oil such as cetyl octanate and isoprppyl 
myristate,and a fatty acid triglyce rid esuchas trioctanicacid 
triglycerideandoliveoil,etc. 

Liquid oils primarilycontaining higher alcohols and higher 
fatty acids are not preferred because of instability at high 
temperatures. 

As the polyvalent alcohol except glycerine, there are 
specifically employed p ropy 1 eneg 1 y co 1 , 1,3-butylene glycol, 
maltitol, and sorbitol, etc. Of tliose, there are preferably 
employed p ropy 1 eneg I y co 1 and 1,3-butylene glycol. 

The polyvalent alcohol except glycerine are einployed in an 
amount ranging from 0.5 to 10% by weight, and preferably from 1 
to 5X by weight based on the total weight of the. gel-like 
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emulsified coaiposition for cosnetics of the present invention. 

In the gel-like emulsified compos i ti on for cosmetics, the 
fatty acid esters composition of a poly glycerine or the highly- 
purified fatty acid esters composition of a po 1 y g 1 y ce r i n e is 
employed in an amount ranging from 1.0 to 6. OX by w eight, 
preferably from 2,0 to 5. OX, and more preferably approximately 
3. 5X by weight bas^d on the total weight of the gel-like 
emulsified composition for cosmetics of the present invention. 

HLB value is preferably more than 11 in the fatty acid 
esters composition of a po 1 y g 1 y ce r i ne or the h i gh 1 y - pu r i f i ed 
fatty acid ester s compositionof apolyglycerine. Of those, there 
are preferably employed decaglyceryl monolaurate and hexaglyceryl 
mono 1 au ra te ha v i ng HLB vaiue'of 11 to 15, 

The ge 1 - 1 i k e ^em u 1 s i f i ^d composition for cosmetics of the 
present invention can be used for cleans i ngs and cosmetics for 
massage , e tc. 

Furthermore, the gel-like emulsified composition for 
cosmetics of the present invention can optionally include 
ultraviolet absorbents, antiseptics, an t i -ox i d a n t s , coloring 
agent, perfumes, and medicinal components, etc. which are 
conventionally employed as additives for cosmetics or toiletries. 

According to a tenth aspect of the present invention, there 
is provided a compositionfor tooth paste which comprises an 
abrasive, a caking material, a wetting agent, and a fatty acid 
esters composition of a po 1 y g 1 y ce r i ne in the first aspect or a 
highly-purified fatty acid es ters compos i t i on of a polyglycerine 
in the fourth aspect. 

In the tenth aspect of the present invention, there is more 
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preferably enplpyed a highly-purified fatty acid esters 
cofliposition of a pol y g 1 y ce ri ne in the fourth aspect froa 
viewpoint of the use for hiiman body. 

In the cofliposition for tooth paste, the fatty acid esters 
coraposition of a polyglycerine or the h i gh I y - p u r i f i ed f a t t y acid 
esters composition of a polyglycerine is employed in an amount 
ranging from 0.4 to 10% by weight, preferably from 1.0 to 3.0X, 
and more preferably approximately 2. OX by weight based on the 
totalweight of the composition for tooth paste of the present 
invention. It is to be noted that the fatty acid esters 
composition of a polyglycerine or the h i gh 1 y-pu r i f led fatty acid 
esters coraposition of a polyglycerine acts as a * f oa m i n g age n t . 

The composition for tooth paste of the present invention 
includes a paste, powder, ointment,, and liquid type tooth 
polisher, '\ • 

As the abrasives, there are included calcium secondary 
phosphate (di hydrate, anhydride), calcium carbonate, silicates, 
and insoluble sodium me t a ph os ph a tes . 

As the caking material, there are included sodium carbpxy^ 
methyl cellulose, carrageenan, sodium alginate, bentonite, and 
silicateanhydride,etc. 

As the wetting agent, there are included glycerine, 
sorbitol, prppyleneglycol, sodium pyrrolidone-carboxylate, and 
polyethyleneglycol.etc. 

The composition for tooth paste of the present invention 
may include a varietyof perfumesand medicinal components. 

As the medicinal components to be employed, fluorides, 
g 1 y cy r r M z i na te , ch 1 orohexy d i ne , hinokitiol, dextranase, 
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lysozyme, edible salts, tranexanic acid, and eps i 1 on -am i npca p ro i c 
acid, etc. which are conventionally employed for a tooth paste 
composition. 

According to an eleventh aspect of the present inven.tion, 
there is provided a cleaning agent composition which comprises 
(a) a po 1 y ca r boxy 1 i G acid ester of a monog 1 y ce r i de or a salt 
thereof represented by general formula (3) 

RKCOO-CH^-CHOZ 1-Cli ^OZ 2 (3) 
wherein Rl is an alkyl or alkenyi group having acarbon number 
ranging from 7 to 17, either Zl or Z 2is a residual group of a 
polycar boxy lie acid or salt thereof, and another hydrogen atom 
or a residual-group of a polycarboxylic acid or salt thereof, (b) 
a fatty acid esters composition of a polyglycerine in the first 
aspect or a highly-purified fatty acid esters composition of a 
polyglycerine in the fourth aspect, (c) organic or inorganic 
builders, (d) fluidity improvers, and additionally(e) thickening 
agents, (f) perfumes, (g) coloring agents, (h) sterilizers, (i) 
enzymes, and (j) ant i -^inflammatory agents. 

In the cleaning agent composition, the component (b) which 
is the fatty acid esters composition of a polyglycerine or the 
highly-purified fatty acid esters composition of a polyglycerine 
is employed in an amount ranging from 1.0 to 10.0% by weight, 
preferably from 2.0 to 8.0X, and mo r e p pef e rab 1 y approximately 
5% by weight based on the total weight of the cleaning agent 
compos i t i on , 

In the case when the amount is below 1.0{ by weight, 
cleaning ability becomes poor and, on the contrary, even in the 
case when the amount exceeds 10. OX by weight, cleaning ability 
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does not increase. 

In the cleaning agent conposition, the cooponent (a) which 
is the po 1 y ca rboxy 1 i c ac i d ester of a nonog 1 y cer i de- or a salt 
thereof is represented by the general formula [3], 

In the foriDula (3], Rlis an alkyl or alkenyl group having 
a carbon n um be r ran g i n g from 7 to 17 which may be linear or 
branched. Specifically there are included heptyl group, nonyl 
group, undecyl group, tridecyl group, pentadecyl group, 
heptadecylgrpup, heptadecenyl group, etc. Of those, nqnyl group, 
undecyl group, and tridecyl group are preferably employed from 
viewpoint of cleaning ability, 

Zl or Z2is a res i dua 1 g rou p of a po 1 y ca r box y 1 i c acid or 
salt thereof, and another hydrogen atom or a residual group of 
a polycarboxy 1 ic acid. Specifically there are preferably employed 
c i trie acid, succinic acid. maleic acid, malic acid, glutaric 
acid.adipic acid, tartaric acid, diacetyl tartaric acid, an dt he 
salts thereof. Of those, there are more preferably employed 
citric acid, succinic acid, diacetyl tartaric acid, and the salts 
the reof . 

As the salts, there are included alkali salts such as 
sodium salts, potassium salts, lithium salts, alkali earth metal 
salts such as magnesium salts, ammonium salts, lower amine salts 
such as t r i me t h y 1 am i ne , t r i e thy 1 ami ne salts, lysine salts, mono- 
, di-, and tri-loweralkanol arainesalts such as monoethanol 
amine, diethanpl amine, and triethanpl amine which are 
substituted or non-substituted ammonium salts. 

Furthermore, an acid type of the po 1 y c a r box y 1 i c acid esters 
of a monoglyceride or the salts thereof exhibits an effect 
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capable of decreasing microorganisms in starting materials for 
processed foods. . On the other hand, the salts thereof exhibits 
high cleaning ability. Accordingly, those are preferably employed 
byappropriateiymixing. 

Still further, the polycarboxylic acid esters of a 
monoglyceride orthe salts may contain a position isomer in which 
•the polycarboxylic acid connects to primary or secondary hydroxyl 
group in the monoglyceride and compounds in which 2 raol of the 
polycarboxylic acidconnects to the monoglyceride. It is to be 
noted that the position isomer, and the compounds are produced in 
a re f i n i ng process . 

In the cleaning agent composition, the components (a)/(b) 
are employed in a weight ratio ranging from 90/10 to 30/70, and 
preferably from 80/20 to 40/60. 

In the case when the ratio is below 30/70 or exceeds 90/10, 
cleaning ability unpreferablydecreases. 

Furthermore, the cleaningagent composition of the present 
invention can optionally include other additives which are 
conventionally employed, as far as cleaning ability is not 
deteriorated. 

As the other additives, there are employed a sodium 
phosphate of a po 1 y o x y e t h y 1 e ne a 1 k y 1 e t h e r , a fatty acid ester of 
sucrose, a fatty acid ester of po 1 y p x y e t h y 1 enie sorbitan, a fatty 
acid ra o n oe t h a n 0 1 am i de , a po 1 y o x y e t h y 1 e ne alkylether, a 
po 1 yox y e t h y I ene a 1 k y 1 ph en y 1 e t he r , a c a r bo x y be t a i n e type-, a 
i m i dazo 1 i ni urn type-, a s u 1 pho be t a i ae . t y pe- , and an alanine type- 
surface active agents which are harmless to human body. 

As the other additives, there are further employed organic 
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builderssuehas sodium pyrophosphate, sodium tripolyphosphate, 
zeolite* sodiuo citr ate, sodium maiate, nitrilotrisodiuoi acetate, 
and a sodium po I y a c ry 1 a t e . i no rgan i c bu i 1 de rs such as sodium 
carbonate, sodium sulphate, sodium chloride, magnesium sulphate, 
and calcium chloride, fluidity improvers such as glycerine; 
ethanol, propylene glycol, and a po 1 y e t h y 1 en eg 1 y co 1 , thickening 
agents such as ca r boxy me t h y 1 cellulose and hydroxyethyl 
cellulose, perfumes, coloring agents, sterilizers, enzymes^ and 
a n t i - i nflamn!atoryagents,etc. . 

According to a twelfth aspect of the present invention, 
there is provided a foaming composition for cleaning which 
comprises a mixture composed of at least one of a lower 
mon ova 1 en t a 1 coho 1 h a V i n g a carbon number ranging from 1 to 3, 
water, at least one of a higher alcohol having a carbon number' 
ranging from 12 to 22, and a fatty acid esters composition of a 
po 1 yg I y ce r i ne as set forth in claim 1 or a highly-purified, fatty 
acid esters composition of a polyglycerine as set forth in claim 
14, and an agent for foaming the mixture. 

Inthe foaming composition for cleaning, the fatty acid 
esters composition of a polyglycerine or the highly-purified 
fatty acidesters composition of a polygiycerineisemployedin 
an amount ranging from 6.5 to 10. OX by weight, and preferably 
from 1.0 to 5.0% based on the total weight of the foaming 
compositionfor cleaning. 

In the case when the amount is below 0 . 551 by weight, 
foaming ability becomes poor and, on the contrary, in the case 
when the amount exceeds 10. OX by weight, foaming ability does not 
only increase but also foam is not readily broken, and a feel in 
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usebecomeswofse. 

As the lower monovalent alcohol having a carbon number 
ranging from 1 to 3, there are emp 1 oyed methanol, ethanol, n- 
propanol, and iso-propanol. Of those, ethanol modified by 
brucine, etc. from viewpoint of innoxious properties. 

In the foaming composition for cleaning, the lower 
mbnova 1 en t a 1 coho 1 having a carbon number rang ing from 1 to 3 is 
employed in an amount ranging from 20 to 70X by weight, and 
preferably from 30 to60X by weight based on the total weight of 
the foaming composition for cleaning. 

In the case when the amount is below 20% by weight, a 
refreshing feel in use becomes not only insufficient but also 
cleaning ability for fatty dirt on skin is i ns u f f i c i en t and , on 
the contrary, in the case when the amount exceeds 70X by weight, 
durabilityoffoara becomes not only worse but also a feel in use 
becomes unpreferably worse. 

As the higher alcohol having a carbon number ranging from 
12 to 22, there are employed lauryl alcohol, myristyl alcohol, 
palmityl alcohol, stearlyl alcohol, oleyl alcohol ,cetyl alcohol, 
andbehenylalcohol. 

The higher alcohol having a carbon number ranging from 12 
to 22 is employed in an amount ranging from 0.5 to 5% by weight, 
and preferably from 1 to 3X by weight based on the total weight 
of the foaming composition for cleaning. In the case when the 
amount is below 0.5% by weighty foaming ability and stability 
of foam are insufficient and, on the contrary, in the case when 
the amount exceeds 5% by weight, stability of the compos i t ion and 
sol therefrom becomes not only worse but also, a f el in us 
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becones unpreferably worse. 

As the agent for foaming the mixture, there are eoployed 
liquified petroleuin gases such as propane, n-butane, i-butane, 
n-pentane, i^pentane, and a mixture thereof with d i me t h y i e t he r . 

The agent for foaoiing the mixture is employed in an amount 
ranging from 2 to 15% by weight, and preferably from 3 to 10% by 
weight based on the total weight of the foaming composition for 
cleaning. In the case when the amount is below 2% by weight, 
foaming ability is insufficient and, contrarily, in the case when 
the amount exceeds 15% by weight, quality and stability of foam 
become worse, and a feel in use becomes unpreferably worse. 

The foaming composition for cleaning of the present 
invention is an aerosol type, and may be a gas/1 iquid two phases 
type or. gas / 1 iqu id/ 1 iqu id three phases type. 

Furthermore, the foaming composition for cleaning of the 
present invention can optionally include polyvalent alcohols, 
high molecular compounds, polysaccharides, prqt€iin derivatives, 
extracts from plants, ultraviolet ray absorbents, medicinal 
components, chelating agents, an t i-oxidan ts , and perfumes as far 
as effects are not deteriorated within an appropriate quantity 
and quality depending upon purposes. 

As the polyvalent alcohols, there are specifically employed 
propylene glycols 1 ,3-bu ty leneg lycol , dipropylene glycolt 
glycerine, diglycerine, sorbitan, sorbitol, maltitol, glucose, 
sucrose, etc. 

As the high molecular compounds, there are specifically 
employed a catiohic polymer such as po 1 y ( d 1 me t h y id i a 1 1 y 1 
ammoniunihalide) (eg. Herquat 100, etc.), a copolymer of 
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dimethyldiallyl amooniumhaiide with an acrylic oononer (eg. 
Merquat 550 , etc.), a condensate of po 1 y e t h y i eneg 1 y co 1 / 
epichlorohydrin/propy leneam ine (Poiyquat H, etc), a quaternary 
nitrogen-Gontaining cellulose (Polymer JR,etc.), an anionic 
polymer such as xanthane gum, carrageenan, sodium alginate, 
arable gum, pectic substances, a carboxyvinyl polymer, a nonionic 
polymer such as a copolymer of vinyl acetate with polyvinyl 
pyrrolidone, or vinyl pyrrplidone, a coppiymer of vinyl 
pyrrplidone with vinyl acetate and an ac ry 1 i c a m i n o ac r y 1 a te , 
hydroxyethylcellulbse, hydroxypropylcellulose, hydroxy propyl 
ethylcellulose, methylcellulose, dextrins, gal a c tan, pullulan, 
amphoretic poly electrolytes such as Yukafoamer AM-75 in which 
there are copolymer ized d i a 1 k y 1 a m i npe t h y 1 acr y 1 a t e , d i a 1 k y 1 a m i no- 
e t hy 1 me t h ac ry 1 a te , a nd diacetone acrylamide with a 1 ky 1 ac ry 1 a tes 
or alkylraethacrylates, and then modified by acetic ha 1 ides. 

As the polysaccharides, there are specifically employed 
hyaluronic acid, chondroitin, heparan sulphate, and salts 
thereof. 

As the ultraviolet ray absorbents, there are specifically 
employed paraaminobenzoic acid, glyceryl par a arainobenzoic acid, 
ethyldihydroxypropylparaaminobenzoic acid, etc. 

As the medicinal components, there are specifically 
employed vitamin C, vitamin Es , amino acids, an t i-inf iamna tory 
agent, andsterilizers, etc. 

The present invention is illustrated below by Examples and 
Comparative Examples. 

(Example 1 /Prepara t ion No. 1 of a fatty acid esters composition 
ofa polyglycerine containing more than 70X of a fatty acid 
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mpndes ter> 

k four^necked reaction vessel equipped with a tube for 
s uppl y i n g n i t roge n gas, a stirrer, a cooler, a theroostat, and 
a dropwise funnel was charged with 100.16 parts by weight of 
lauric acid and 0,0622 part by weight of phosphoric acid (a 
purity of 85X) , followed by heating to 1 40°C. Subseque'n 1 1 y , 
222.24 partsby weight (molar ratio ofglycidol/lauric acid=6) 
of glycidol was added drowpwise over 5 hours to allow to react 
until oxirane oxygen concentration in the reactant attains below 
O.lX wh i 1 e ma i n t a i n i ng the reaction tem pe r a t u r e a t 1 4 0 ^C. 

After coolings the reactant was taken out to obtain 
approximately 300 parts by weight of a lauric acid esters 
composition of a polyglycerine. The lauric acid esters 
cQoposition of a po I y g I y ce r ine prepared was analyzed by the HPLC 
analytical condition No. 1 as defined hereinabove. 

The lauric acid esters composition of a polyglycerine 
(he re i n af te r > referred to as PGHLEC) prepared was dissolved in 
water to prepare an aqueous solution of 10%, followed by 
vibrating with hands for 30 seconds to visually observe foaming 
ability and appearance. 

Figure 1 is a chart obtained by theHPLC analysis relating 
to the PGHLEC prepared. It was i d en t i f i ed f rom the chart that the 
composition (a hexaglycer ine laonolaurate composition) contains 
a monolaurate of polyglycerine of 87,7% analyzed by the condition 
No. 1 in the HPLC analysis method. 

(Example 2/ P repa ra t i on No. 2 of a fatty acid esters composition 
of a polyglycerine containing more than 70% of a fatty acid 
monoes ter> 
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A four-necked flask equipped with a tube for supplying 
nitrogen gas, a stirrer, a cooler, a thermostat, and a dropwise 
funnel was charged with iOO, 16 parts by weight of lauric acid and 
0.0810 part by weight of phosphoric acid (85%), followed by 
heatingtoHO'^C. 

Subsequently, 2 2 2.24 parts by weight (molar ratio of 
glycidol /lauric acid=6) of glycidol was added drowpwise over 5 
hours to allow to react until oxirane oxygen concentration in the 
reactant attains below 0. IX while maintaining the reaction 
temperature at l40*^C, After cooling, the reactant was taken out 
to obtain approximatelySOO parts by weight ofa lauricacid 
esters composition of a po 1 y g 1 y ce r i ne , The lauric acid esters 
composition of a polyglycerine prepared was analyzed by the llPLC 
analytical conditions described hereinabove. 

The lauric acid esters composition of a polyglycerine 
(PGHLEC) prepared was dissolved in water to prepare an aqueous 
solution of lOiU, followed by vibrating with hands for 30 seconds 
to visually observe foaming ability and appearance. 

Figure 2 is a chart obtained by the HPLC analysis relating 
to PGMLEC prepared. It was identified from the chart that the 
composition (a hexaglycerine monolaurate composition) contains 
a monolaurate of polyglycerine of 90. 8X analyzed by the condition 
No. 1 in HPLC analysis method, 

(Example 3/P repa ra t i on No. 3 of a fatty acid ^sters composition 
of a polyglycerine containing more . than 70% of a fatty acid 
monoester) 

A four^necked flask equipped with a tube for supplying 
nitrogen gas, a stirrer, a cooler, a thermos ta t , arid a dropwise 
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funnel was charged with 100.16 parts by weight of lauric acid and 
0.0622 part by weight of phosphoric acid (85%), followed by 
heating to 140*^0. 

Subsequently, 296.32 parts by weight (molar ratio of 
g I y c i do 1 / 1 a u r i c acid = 8) of glycidol was added drowpwise over 5 
hours to allow to react u n t i 1 ox i r a n e oxy g e n co nee n t ra t i on in the 
reactant attains below 0. IX while maintaining the reaction 
teaiperature at 140°C. After cooling, the reactant was taken out 
to obtain approximately 400 parts by weight of a laufic acid 
esters composition of a po 1 yg 1 y ce r ine. The lauric acid esters 
composition of a polyglycerine prepared was analyzed by the HPLC 
analytical cond it ion No. 1 as describedherein above. 

The lauric acid esters composition of a polyglycerine 
(PGMLEC) prepared was dissolved in water to prepare an aqueous 
solution of lOX, followed by vibrating with hands for 30 seconds 
to visually observe foaming ability and appearance. 

Figure 3 is a chart obtained by HPLC relating to PGMLEC 
prepared. It was identified from the chart that the composition 
( an oc t ag 1 y ce r i ne monolaurate composition) contains a monolaurate 
of polyglycerine of 8 4.5% analyzed by the condition No. 1 in HPLC 
a n a 1 y s i s fli e t h o d . 

(Example 4/Preparation No. 4 of a fatty acid esters composition 
of a po 1 y g 1 y ce r i ne con t a i n i ng more than 70% of a fatty acid 

raonoes t e r> 

A four-necked flask equipped with a tube for supplying 
nitrogen gas, a stirrer, a cooler, a thermostat, and a dropwise 
funnel was charged with 100. 16 parts by weight of lauric acid and 
0.118 part by weight of phosphoric acid (85%), followed by 
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heatingtol40**C. 

Subsequently, 370.40 parts by weight (molar ratio of 
giyGidol/lauric acid=10) of glycidol was added drpwpwise over 5 
hours to allow to react until oxirane oxygen con ce n t r a t i on i n the 
reactant attains below. O.lX while maintaining the reaction 
temperature at MO^'c. A f t e r coo 1 i ng , t he re ac t an t was taken out 
to obtain a p p rp x i id a t e 1 y 470 parts by weight of a lauric acid 
esters composition of a po ly g lycer ine. The lauric acid esters 
composition of a po 1 y g 1 y ce r i ne prepared was analyzed by the HPLC 
analytical conditions described hereinabove. 

The lauric acid esters composition of a po 1 y g 1 ycer i ne 
(PGMLEC) prepared was dissolved in water to prepare an aqueous 
solution of 10%t followed by vibrating with hands for 30 seconds 
to visually observe foaming ahilLty and appearance. 

Figure 4 is a chart obtained by the HPLC analysis relating 
to the PGMLEC prepared. I t was identified f rotn the chart that the 
composition ( a decag 1 y cer i ne monolaurate composition) contains 
a monolaurate of po 1 y g I ycer i ne of 77. 2% analyzed by the condition 
No. 1 in the HPLC analysis method, 

(Example 5 /P reparat ion No. 5 of a fatty acid esters composition 
of a polyglycerinei containing more than 70S of a fatty acid 
monoes ter) 

A four-necked flask equipped with a tube for supplying 
nitrogen gas, a stirrer, a cooler, a thermostat, and a dropwise 
funnel was charged with 100. 16 parts by weight of laqric acid and 
0.105 part of a mixture composed of monoethyl acid phosphate acid 
diethyl acid phosphate (EAP manufactured by Nihon Kagaku Kogyo, 
Ltd.). followed by heating to 140^C, 
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Subsequently, 37 0, 0 4 pa r t s b y weight (molar ratio of 
g 1 y c i dp 1 / 1 aur i c acid-10) of glycidol was added drowpwise over 5 
hours to allow to react until oxirane oxy gen conce n t r a t i o n in the 
reactant attains below 0. IX while maintaining the reaction 
temperature at HO'C, After cooling, the reactant was taken out 
to obtain approximately 470 parts by weight of a lauric acid 
esters composition of a po 1 y g 1 y ce r i ne . The lauric acid esters 
compos i t i on of a po 1 y g 1 y ce r i ne p r ep a red was analyzed by the HPLC 
analytical condition No. 1 as described hereinabove. 

The lauric acid esters compos itipn of a polyglycerine 
(PGMLEC) prepared was dissolved in water to prepare an aqueous 
solution of 10%, followed by vibrating with hands for 30 seconds 
tpvisualiy observe foaming ability and appearance. 

Figure- 5 is a chart obtained by the HPLCanalysis relating 
to the PGMLEC prepared. It wa s 1 d en t i f i ed from the chart that the 
composition (a decaglycerine monoiaurate composition) contains 
a monoiaurate of polyglycerine of 77.2% analyzed by the condition 
No. 1 in HPLC analysis method. 

(Comparative Example 1 /Preparation in the absence of catalysts) 
A four -necked flask equipped with a tube for supplying 
nitrogen gas, a stirrer, a cooler, a thermostat, and a dropwise 
funnel was charged with 100.16 parts by weight of lauric acid, 
followed by heating to 140**C. 

Subsequently, 222.24 parts by weight (molar ratio of 
glycidol/ lauric 3Gid-6) of glycidol was added drowpwise over 5 
hours to allow to react until oxiran oxygen concentration in the 
reactant attains below 0.1% while maintaining the. reaction 
temperature at 140^C, A f t e r coo 1 1 ug , the reactant was taken out 
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to obtain approximately 300 parts by weight of a I auric acid 
esters composition of a polyglycerine. The lauric acid esters 
composition of a po 1 y g 1 y cer i ne prepared was analyzed by the HPLC 
analytical condition No. 1 as described hereinabove. 

The lauric acid esters composition of a poly glycerine 
(PGMLEC) prepared was dissolved in water to prepare an aqueous 
solution of 10%, followed by vibrating with hands for 30 seconds 
to visually observe foaming ability and appearance. 

Figure 6 is a chart obtained by the HPLC analysis relating 
to the PGMLEC (a hexaglycerinemonplaurate composition) prepared. 
(Coraparat i ve Exaop le 2 / P r ep a r a t i o n i n the presence of paratoluene 
sulfonicacid) 

A four- necked flask equipped with a tube for supplying 
nitrogen gas, a stirrer, a cooler, a thermostat, and a dfopwise 
funnel was charged with 100.16 parts by weight of lauric acidand 
0.371 part by weight of paratoluene sulfonic acid as a catalyst, 
followed by heating to 1.40*'C. Subsequently, 222. 24 parts by 
we i gh t ( mo 1 a r. ratio o f g 1 y c i dp 1 / 1 au r i c acid = 6) of glycidpl was 
added drowpwise over 5 hours to allow to react until oxirane 
oxygen concentration in the reactant attains below 0.1% while 
maintaining the reaction temperature at 14 0°C. After cooling, the 
reactant was taken out to obtain approximately 300 parts by 
weight of a lauric acid esters composition of a po 1 y g 1 y ce r i ne . 

The lauric acid esters composition of apolyglycerine 
prepared was analyzed by the HPLC analytical conditions described 
hereinabove. The lauric acid esters composition of a 
pol yg I ycer i ne (PGHLEC) prepared was dissolved in water to prepare 
an aq ueou s so 1 u t i on of 10%, followed by vibrating with hands f r 
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30 seconds to visually observe foaming ability and appearance. 

Figure 7 is. a chart obtained by the HPLC analysis relating 
to the PGMLEC (a hexagl y cer i ne aonolaurate composition) prepared. 
{Comparative Example 3 / P r ep a r a t i o n by the reaction of a fatty 
acid monog 1 y ce r ide with glycidol) 

A four-necked flask equipped with a tube for supplying 
nitrogen gas, a stirrer, a cooler, a thermostat, and a dropwise 
funnel was cha r ged with 137 parts by weight monoglyceride of 
lauric acid and 0.45 part by weight of sodium methylate (methanol 
solution having' 28X) as a ca t a 1 y s t , f o 11 owed by heating to 90^C. 

Subsequently, 18 5.2 partsby weight(molar ratio of 
g 1 y c i do 1 / rao nog 1 y cer i de of lauric acid-5) of glycidol was added 
drowpwise over 5 hours to allow to react until oxirane oxygen 
concentration in the reactant attains below 0.1% while 
maintaining the reaction temperature at 140**C. After cooling, the 
reactant was taken out to obtain approximately 300 parts by 
weight of a lauric acid es ters compos i t ion of a po 1 y g 1 y ce r i ne . 

The lauric acid esters composition of a polyglycerine 
prepared was analyzed by the HPLC analytical'conditionNo. 1 as 
described hereinabove. 

The lauric acid esters composition of a polyglycerine 
(PGHLEC) prepared was dissolved in water to prepare an aqueous 
solution of 10%, followed by vibrating with hands for 30 seconds 
to visually observe foaming ability and appearance. 

Figure 8 is a chart obtained by the IIPLC analysis relating 
to the PGMLEC prepared. 

(Comparative Example 4/ Prepara t ion by thie reaction of a fatty 
acidwith polyglycerine) 
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A four-necked flask equipped with a tube for supplying 
nitrogen gas, a stirrer, a cooler, a thermostat, and a dropwise 
funnel was charged with 175.3 parts by weight a po 1 y g 1 y ce r i n e 
having a hydroxyl value of 960 (PGL06/a hexaglycerine 
manufactured by Daicel Chemical Industries, Ltd., followed by 
heating to 80**C, Subsequently, 100.16 parts by weight (molar 
ratio of polyglycerine/lauric acid=l) of la uric acid was 
dissolvedwhileoaintainingatSO^C. 

Subsequently, 0.75 part by weight of sodium carbonate and 
•0.25 part by weight of sodium hydrosulphi te were added to allow 
to react by ester ificationat 2i0*C, After two hours, acid value 
was changed to 0.89, followed by taking out a reaction product 
aftercoplingatl00®C. 

The lauric acid esters composition of a poly glycerine 
prepared wa s a n a 1 y zed b y the HPLC analytical conditions described 
hereinabove. It was identified from the chart that the lauric 
acid esters composition of a po 1 y g 1 y ce r i ne prepared (a 
hexa glycerine monolaurate composition) contains a monolaurate 
ofpolyglycerineof55.1$. 

The composition was dissolved in water to prepare an 
aqueous solution of IQX, followed by vibrating with hands for 30 
seconds to visually observe foaming ability and appearance. 

Figure 9 is a chart obtained by the HPLC analysis relating 
to the PGHLEC prepared. Results are shown in Table 1. 

Table 1 

Examples Comparative Example 

1 2 3 4 5 12 3 4 

A 6 6 8 10 10 10 10 10 8 
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(Comparative Examples 5 to 14/Evaluatipn of fatty acid esters 
cofflposition of a ppl y g 1 y c e r i n e which are commercially supplied) 

Fatty acid esters coiBposition of a polyglycerine which is 
prepared by the reaction of a po I y.g 1 y cer it\e w i th a fatty acid 
was evaluated by visually observing relating to foaming ability 
and appearances similarly to Exafflples. 

Furthermore, the lauric acid esters composition of a 
polyglycer ine prepared was analyzed by the HPLC analysis 
similarly to Examples. Figures 10 to 19 are charts obtained by, 
the HPLC analysis {<o, 1 as described hereinabove relating to the 
PGMLEC prepared, respectively. 

ResultsareshowninTableZ. 

Table 2 



Comparative Example 

8 9 10 11 12 13 14 



PC (I) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
A 4 1 0 4 6 10 6 1 0 6 6 10 

B 8 8 12 12 12 12 12 8 12 12 
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Table 2-continued 
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In the Tables 1 and/or 2, alphabetical abbreviations and 
nuraberihgareasfpllows. 

PG: fatty acid esters compos i t Ion of a po 1 y g I y cer i ne 
comraerciallysupplied 

(1) ; SY Glystar MO-310 manufactured by Sa k a mo t o Y ak u h i n 

Kogyo » Ltd. 

(2) : SY Giys tar HO-750 manufactured by Sakamo to Yakuh i n 

Kogyo , L td. 

(3) : SY Glystar KL-310 manufactured by Sakamoto Yakuhin 

Kogyo , L t d. 

(4) : SY Glystar ML-500 manufactured by Sakamoto Yakuhin 

Kogyo , L td. 

(5) : SY Glystar MO-750 manufactured by Sakamoto Yakuhin 

Kogyo ,Ltd, 

(6) : Poem J-6021 manufactured by Riken Vitamin, Ltd. 

(7) : Poem J-0021 m an u f ac t u red by Riken Vitamin, Ltd. 

(8) : Unigly GO-106 manufactured by Nihon Yushi, Ltd. 
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(9): Unigly GL-106 oan uf ac tured by Nihon Yushi, Ltd. 



(10):Sunsoft Q12S nanufactured by Taiyo Kagaku, Ltd, 



A 



the nunber of glycerine unit (pieces) 



B 



the carbon numberof fatty acid 



C 



peak area ratio by UPLC (UV) 



(1) : fatty acid mono ester 

(2) : polyglycerine 

( 3 ) : o t h e r s 

D: foaniing ability ( v i s u a 1 ob s e r v a t i o n a f t e r v i b r a t i o n w i t h 
hands for 30 seconds re 1 a t i (ig to 1 OX aqueous solution) 
Ex : exce 1 1 en t 
P : p o o r 

E: appearance (at standing still lOX aqueous solution) 
SW: slightly whitening 
Wrwhitening 
F : c o 1 o r h u e 

FW : f a i nt 1 y wh i te 
FY: faintly yellow 
y : yellow 
G:appearance(atheating) 

Trtransparent. 
H: appearance(at rooo temperatures) 
0: opaque 

(Example 6/Prepara t ion No. 1 of a h i g h 1 y -pu r i f i ed fatty acid 
esters composition of a polyglycerine) 

First step 

A four-necked flask equipped with a tube for supplying 
nitrogen gas, a stirrer, a cooler, a thermostat, and a dropwise 
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funnel was charged with 100.16 parts by we 1 gh t of 1 au r i c acid and 
0. 06 22 part by weight of phosphoric acid (a purity of 85%) , 
followed by heating to 140*^0 while stirring. 

Subsequently, 222.24 parts by weight (molar ratio of 
glycidol/Iauric acid=6) of giycidol was added drowpwise overS 
hours to allow to react until oxirane oxygen concentration in the 
reactant attains below 670 ppin while inaintaining the reaction 
temperature at 140**C to obtain a product. Ah acid value of the 
product obtained in the first step was 0.13 (JIS 1557). 

Furthermore, It was identified that the product (a 
hexagiycerine monolaurate con position) contains a, nonolaurate of 
pol ygl ycer i ne of 87.71. 

Still further, the product was analyzed by the proton NMR 
in which me t h a ned e u t e r i u id chloride was employed as a solvent, the 
solution concentration of the product was approximately 5X, 
temperature for measuring is 40*'C, and JOEL270Mz (manufactured 
by NihonDenshi, Ltd.). Results are shown in Tables 2 0 and 21. 

From the proton NMR analysis, it is identified that peak 
area of a chemical shift between 2.7 ppm and 2.8. ppo assigned by 
methylene proton in oxirane group is 0.5, and peak area of a 
chemical shift between 3.4 ppra and 4.4 ppm assigned by methylene 
proton in po 1 y g I y ce r i ne a n d methine proton is 962.6. Peak area 
ratio is (0. 551 /962. 6) x 100 = 0. 52 (X) . 

It is to be noted that thenumber 0.551 corresponds to 
1.655/3 in which the denominator 3 corresponds to 3 protons (a, 
b, and c)., and the numerator 1,655 corresponds to peak area of 
3 protons (a, b, and c). 

Second s tep 
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After the completion of the first step, water was added 
into the flask in the amount of 2% by weight based on the 
product, followed by heating to 135 *'.C whi le s t i rring. 

Subsequently, the tenperature was maintained while 
refluxing for 2 hours, followed by raising the temperature to 
140°C. Subsequently, distillation was carried out to remove water 
i n a red u ced pressure while maintaining the temperature atMO'^C. 

Reduced pressure degree after 4 hours distillation was 10 
mmHg. Oxirane oxygen concentration and acid value in a highly - 
purified fatty acid es ters compos i t ion of a pol y g 1 y c e r i n e 
obtained were 72 ppm and 0. 45, respectively. 

Still further, the product was analyzed by the proton NMR 
siailarly to the first step. 

Results are shown in Tables 22 and 23; . 

From the proton NNR analysis, it is 1 den t i f i ed t h a t pe a k 
area of a chem i ca 1 s h i f t between 2.7 ppm and 2,8 ppm assigned by 
raethyleneprotonin oxirane group is not observed. - 

Accordingly, peak area, ratio is zero. 
(Example 7/Preparatipn No. 2 of a h i gh 1 y-pu r i f i ed fatty acid 
esters coinposition of a polyglycerine) 

Firststep 

Same procedures were repeated as in Example 6 

Second step 

After the completion of the first step, water was added 
into the flask in the amount of 2% by weight based on the 
product, followed by heating to 120^*0 while stirring. 

Subsequently, the temperature was maintained while 
refluxing for 6 hourst followed by raising the temperature to 
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140**C. Subsequently, distillation was carried out to renove water 
in a reduced press ti re wh i le maintaining the temperature at 140 C. 

Reduced pressure degree after 4 hours distillation was 10 
lamHg. Oxirane oxygen concentration and acid value in a highly- 
purified fatty acid esters cbaposition of a po 1 y g 1 y ce r i n e 
obtained were 260 ppra and 0.45, respectively. 

{Example 8/Prepa ration No. 3 of a highly-purified fattyacid 
esters composition of a polyglycerine) 

Firststep 

Same procedures were repeated as in Example 6 

Second step 

After the completion of the a bov e-de s c r i bed first step, 
water was added into the flask in the amount of 2% by weight 
based on the product, followed by heating to 120*C while 
stirring. Subsequently, the temperature was maintained while 
re fluxing for 2 hours, followed by raising the temperature to 
140^C. Subsequently, distillation was carried out to remove water 
in a reduced pressure while maintaining the tempo ra t u re a t 140*C. 

Reduced degree after 4 hours distillation was 10 mmHg. 

Oxirane oxygen concentration and acid value in a highly- 
purified fatty acid esters composition of a polyglycerine 
obtained were 430 ppoi and 0.45, respectively. 

(Example 9/ P repa r a t i on No. 4 of a highly-purified fatty acid 
esters composition of a polyglycerine) 

Firststep 

Same procedures were repealed as in Example 6 

Second step 

After the completion of the first step, water was added 
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into the flask in the amount of 2% by weight based on the 
product, followed by heating to 140**C while stirring. 

Subsequently, the temperature was maintained while 
refiuxing for 2 hours. Subsequently, distillation was carried 
out to remove water in a reduced p r es s u re wh i 1 e maintaining the 
temperature. Reduced pressure degree after 4 hours distillation 
was 10 mmHg. Oxirane oxygen concentration and acid value in a 
highly-purified fatty acid esters corapositionof a polyglycerine 
obtained were 72 ppm and 0.45, respectively. 

It is to be noted that in Examples from 6 to 9, the 
concent rat ion value of oxirane oxygen in the fatty iacid esters 
composition of a polyglycerine was analyzed according to the 
titration method defined in Cd. 9-57 of Journal of American Oil 
Chemists' Society, and it is to be noted that in Examples and 
Comparative Examples, acid value was analyzed according to JIS 
1557. ■ 

(Example 10/ Preparation No, 1 of a fatty acid esters composition 
of a polyglycerine as an additive for a thermoplastic resin) 

A four-necked flask equippedwith atube for supplying 
nitrogen gas, a stirrer, a cooler, a thermostat, and a dropwise 
funnel was charged with 284.49 parts by weight of stearic acid 
and 0.0622 part by weight of phosphoric acid (a purity of. 85%}» 
followed by heating to 1 40*C. Subsequen t ly , 222.24 parts by 
weight (molar ratio of g I y c i do 1 /s t ea r i c acid = 6) of glycidol was 
added drowpwise over 5 hours to allow to react until oxirane 
oxygen concentration in the reactant attains below 0.1% while 
maintaining the reaction temperature at 140**C, to obtain 
approximately 500 parts by weight of a fatty acid esters 
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Gompositipn of a pp ! y g 1 y ce r i n e ( h exa g 1 y c e T i n e mo n os t e a r a t e 
composition). 

(Example 1 1 /P repara t ion No. 2 of a fatty acid esters composition 
of a poly glycerine as an additive for a thermoplastic resin) 

Same procedures were repeated as in Example 10 except that 
296.32 parts by weight (molar ratio of g 1 y ci do 1 / s tea r i c acid = 8) 
ofglycidpl was employed to obtain approximately 575partsby 
weight of a fatty acid esters composition of a polyglycerine 
(octaglyceririe monostearate composition). 

(Example 1 2 / P r e p a r a t i o n N o . 3 o f a fatty acid esters composition 
of a polyglycerine as an additive for a thermoplastic resin) 

Same procedures were repeated as in Example 10 except that 
100,16parts by weight (molar ratio ofglycidol/lauric acid=6) 
of lauric acid was employed to obtain app roxi ma te 1 y 320 parts by 
weightof a atty acid esters composition of a polyglycerine 
( h e xag 1 y ce r i n e monolaurate composition). 

(Example 13/Preparation No. 4 . of a fatty acid esters composition 
of a polyglycerine as an additive for a t he rmo p 1 a s t i c resin) 

Same procedures were repeated as in Example 12 except that 
296.32 parts by.weight(molar ratio of glycidol/iauric acid=8) 
of glycidoi was employed to obtain approximately 390 parts by 
weight of a fatty acid esters composition of a polyglycerine 
(octaglycerine monolaurate composition). 

(Application Examples 1-4 and Comparative Application Examples 
1-3/the use of products obtained in Examples 10^13 as an 
anti-static agent for a thermoplastic resin) 

There was prepared a mixture composed of 100 parts by 

weight of a polyvinyl chloride (a hpmopolymer having a 
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po lyoerization degreeof 700), KO paft byweightof amercapt 
tinoctylate- based stabilizer, 2.0 parts by weightof an 
epoxidized soy bean oil, 0.5 part by weight of stearic acid, and 
10 parts by weight of a reinforced material. 

4 parts by weight of respective products obtained in 
Examples 10-13 and cominercially ^uppiied fatty acid esters of 
pol yglycer ine as shown in Table 3 were mixed with the mixture 
to obtain respective films by a calendar process, followed by 
being biaxial ly-t wo fold oriented to obtain films having the 
thickness of 3 0 microns. There were measured surface resistance, 
transparency, and workability in the calendar process of the 
oriented films. Transparency was evaluated based on Haize value. 

Results are shown in Table 3. 

Tables. 

Surface Resistance Transparency Workability 
(ohm) ; 

Application 
Examples 



Examples 



1 A 


3, 


.0x1012 


very good 


very good . 


2 B 


2, 


.0x1012 


very good 


very good 


3 C 


1. 


.0x1012 


very good 


very good 


4 D 


1. 


.0x1012 


very good 


very good 


Application 








1 E 


5. 


0x1013 


good 


slightly good 


2 F 


3. 


0x1013 


good 


slightly good 


3 G 


5^ 


0x1014 


good 


s 1 i g h 1 1 y good 


i Table 


3, A, 


B , C , and 


Dcorrespond 


to respective 



products obtained in Examples 10, 11., 12, and 13» respectively, 
and E, F, and G correspond to SY-GLY STAR-MS-500 . SY-GLYSTAR-ML- 
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500 nanuf ac Cured by Sakamoto Yakuhin, Ltd., and a glycerine 
monos t ea ra t e , respectively. 

(jExaiqple 1 4 / P rep a r a t i o n No. 4 of a fatty acid esters composition 
of a polyglycerine as anadditive for a thermoplastie resin) 

A four-^necked flask equipped with a tube for supplying 
nitrogen gas, a stirrer, a cooler, a thermostat, and a dropwise 
funnel was charged with 100.16 parts byweightof lauricacidand 
0. 0622 part by weight of phosphoric, acid (a purity of 85X) , 
followed by heating to 140^C. Subsequently, 222.24 parts by 
weight (molar ratio of glyc idol /I auric acid = 6) of glycidol was 
added d row pw i s e over 5 hours to allow to react until oxirane 
oxygen concentration in the reactant attains below O.lX while 
maintaining the reaction temperature at 140^C for 26 hours, to 
obtainapprpximately 300 parts byw eight of afatty acid esters 
composition of a polyglycerine (a hexa glycerine monolaurate 
composition). Content of the monoester was 87. 7X based on the 
HPLC analytical condition No. las described hereinabove. 
{Example 15/ P repa ra t i on No. 5 of a fatty acid esters composition 
of a polyglycerine as ah additive for a thermoplastic resin) 

Same procedures were repeated as in Example 14 except that 
296.32 parts by weight (molar ratio of g 1 y c 1 d o 1 / 1 a u r i c acid = 8) 
of glycidol was employed to obtain approximately 400 parts by 
weight of a fatty acid esters composition of a polyglycerine (an 
oc t ag 1 y ce ri ne monolaurate composition). 

Content of the monoester was 84.5% based on the HPLC method 
describedhereinabove. 

(Example 1 6 / P r epa ra t i on No. 6 of a fatty acid sters coDposition 
of a polyglycerine as an additive for a thermoplastic resin) 
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Same procedures were repeated as inExample 14 except that 
370.40 parts by weight (molar ratio of glycidoi/1 auric acid=10) 
of glycidol was employed to obtain approximately 470 parts by 
weight of a fatty acid esters coraposition of apolygiycerine (a 
decaglycerine monolaurate cooposition). 

Content of the monoester was 77,2% based on the HPLC 
analytical condition No. 1 as described hereinabove. 
(Comparative Example 15/Preparation No. 7 of a fatty acid esters 

compositionofa polyglycerinenot derived from glycidol as an 

additive for a thermoplastic resin) 

A four-necked flask equippedwithatube for supplying 
nitrogen gas , a stirrer, a cooler, a thermostat, and a dropwise 
funnel was charged with 175.3 parts by weight of a polyglycerine 
(PGL06 having a hydroxyl value of 960 manufactured by Daicel 
Chemical Industries, Ltd.), followed by heating at 80"c. 
Subsequently, 100.16 parts by weight (molar ratio of 
po 1 y g 1 y ce r i n e/ 1 a u r i c acid = l) of iauric acid was dissolved while 
maintaining 80^C, followed by allowing to react for two hours 
after adding 0.75 part by weight of sodium carbonate add 0.25 
partby weightof sodium hydrogen sulfite at 210^C. After cooling 
to 100*^C, acid value attained 0.89, and a polyglycerine 
monolaurate composition prepared was taken out. Content of the 
monoester was 55. 1% ba$ed on the HPLC analytical condition No. 
lasdescribedhereinabove. 

(Application Examples/ Evaluations as an agent for improving 
antics tatic property of a styrene-based resin) 

100 parts by weight of a styrene-based resin having styrene 
unit of 100% was mixed with 4.0 parts by weight of a 
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hex a glycerine ■onostearate obtained by Exanple 1 and 2.0 parts 
by weight of tristearyl phosphite (JP-318E manufactured by Johoku 
Kagaku Kogyo, Ltd.) with a lien s he 1 N i xe r , follpwed by being 
pelletized with an ex t rude r h ay 1 ng the cy 1 i nd e r d i a me t er of 40 
mm phi (manufactured by Nakaya Kikai). 

Pellets were molded by an injection machine (an N*70A type 
manufactured by Nihon Seiko) equipped with a flat moldingdle 
(200L x 70W X 3t) at the cylinder temperature of 240*C and the 
molding die temperature of 50*^0 to prepare flat test pieces. 

M ax i m u m- c h a rg ed voltage was 400V, the half period was 4,2 
seco-nds, and intrinsic surface resistance was 72x10 ohm. 

It is to be noted that anti-static property of a styrene^ 
basedresin wasevaluated by the half period of a maximumcharged 
pressure (Neostffleter S-4104 manufactured by Shishido Syokai), an d 
an intrinsicsurface resistance (an intrinsic surface resistance 
meter, TR-8601 manufactured by Ta k ed a R i ke n ) . 

(Application Ex am p 1 e 6 / Ev a 1 u a t i on s as an agent for improving 
an t i-s ta ti c proper ty of a s ty rene-based resin) 

The same procedures as described in Application Example 5 
were repeated except that there wasfurther mixed 2.0 parts by 
weight of a poiyethyleneglycol having a molecular weight of 300. 

Maximum^charged voltage was 380V, the half period was 3.2 
seconds, and intrinsic surface resistance was 56x10 ohm. 
(Application Example 7 / E v a 1 u a t i on s a s an agent for improving 
ant i -static property ofa styrene-based resin) 

The same procedures as described in Example 5 were repeated 
except that there were employed 8.0 parts by weight of a 
hexag 1 y ce r i ne Bonos t eara te obtained by Example 1 and 6.0 parts 
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by weight of a po 1 y e t h y le n egi y co 1 having a molecular weight of 
loop. Maximuin-charged voltage was 380y, the half period was 2.2 
seconds, and intrinsic surface resistance was 38x10*^ ohm. 

In the case when the fatty acid esters composition of a 
po 1 y g 1 y ce r i ne is mixed in an amount exceeding 6 parts by weight, 
although theexcel lent anti-static property is given to a 
styrene-based resin, bleeding is unpreferably caused as described 
hereinabove. 

(Application Examples S-ll/Evaliiations as an agent for improving 

anti- static property of a styrene-based resin) 

Same procedures were repeated as in A pp 1 i ca t i on Exampl e 5 
except that components were mixed as shown in Table 4. 
(Cpaiparative Appli cation Examples 4-5/Evaluations as an 

agent for improving anti-static property ofa styrene-based 

resin) 

Same procedures wererepeated asin Application Examples 
except that comppnen ts were mixed as shown in Table 5. 

Table 4 



Application Example 
9 10 



1 I 



Mixing components 
Styrene-based resin 
Monomer ratio (wtX) 
PCLE 

(part by weight) 
Pho.sphorus compound 
(part by we igh t) 
PAG 



St/MMA 
50/50 
MS06 
(4) 
DP 
(2) 
3E 



St/AN St/MMA/MA S t / MM A/ M A /CI! M I 
60/40 40/56/4 10/70/5/15 



MS06 
(4) 
SP 
(1) 
lOE 



MS06 
(4) 
DP 
(3) 
lOP 



MS06 
(4) 
SP 
(1) 
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Table 


4 — f*nnr i niiT**>H 






(part by weight) 


(0. 5) 


(1) 


(2) 




Proper t ies 










MCV (v) 


420 


4 2 0 


440 


4 10 


HP (second) 


4.2 


5.3 


4. 0 


3. 9 


SIR (xlO 


55 


72 


69 


8 5 



Table 5 



Comparative Application Example 

4 : 5 



Mixing componen ts 
Styrene-based resin 
Monomer ratio (wtX) 
POLE 

(part by weight) 
Phosphorus compound 
(part by weigh t) 
PAG 

Properties 
MCV (v) 
HP (second) 
SIR (xio"^) 



S t / M M A 
50/50 

MS06 

(4) 



S t/HMA 
50/50 



SP 
(2) 



500 
92 
1800 



540 
210 < 
36000 



In the Tables 4 and 5, abbreviations are as follows. 

S t : S ty rene 
MMA: Methy Imethacry 1 ate 

ANiAcrylonitrile 

MA:Methylacrylate 
CliHl:Cyclohexylfflaleimide 

PGLE: Fatty acid esters compos i t i on o f a polyglycerine 
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MS06: Hexagl y cer i ne monos tea r a te obtained in Example 2 
DPrTridecylphosphite 
SPiTristearylphosphite 
PAG:Polyaikyleneglycol 

3E: Polyethylene glycol having a molecular weight of 300 
lOE: Polyethylene glycol having a molecular weight of 1000 
lOP: Polypropylene glycol having a molecular weight of 
100 0 

MC.V: Maximum-charged vol tage 

HP: Half period 
SIR: Surface intrinsic resistance 
It is clearly identified from the values in Tables 4 and 
5 that an excellent anti-static property is given to astyrene- 
based resin by mixing an appropriate amount of the fatty acid 
esters composition of a po 1 y g 1 y ce r i n e i n the present invention. 
(ApplicationEx ample 12/Evaluation as a releasing agent for 
raethylraethacrylate-basedresin) 

There were mixed 100 parts by weight of a p a r t i c 1 e- s t a t e 
methacrylic resin [Sumipex BLO manufactured by Sumitomo Chemicals 
Industries, Ltd.), 0. 025 part by weight of d i pen tae ry th r i to 1 
tripalmitate, and 0.025 part by weight of the fatty acid esters 
composition of a po 1 y g 1 y c e r i n e obtained in Example 1 with a 
Henshei Mixer, followed by being extruded with a vent-type 
extruder having the cylinder diameter of 40 mm phi to obtain 
pellets.' 

Pellets obtained were molded by a 13-ounces injection 
machine (an H-140SJ type manufactured by Heiki Seisakusyo) 
equipped with a molding die (25 mm x 76.5 mm x 3. 2 mm] at the 
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cylinder temperature pf 260^C, molding die tefoperature of 60^C. 
injection pressure of 80 kg/ctt2-G, with interval of 60 seconds 
to evaluate a releasing property whilecontinudusly preparing 
ASTMtestpiecesfor40 times. 

The releas ing proper ty was evaluated by conparing the 
number of broken or e racked pieces in the test pieces. 
Contamination property in the molding die was evaluated by 
visually observing the presence or absence of clouding portions 
in the inner surface of the molding die according to the 
fpllowinglevels. 

N . C : n o c 1 o u d i n g 

X : c 1 ou d i n g 

Outer appearance in the test pieces was evaluated by 
visually observing contamination or coloring in pieces. 
(Application Examples 13 to l9/Evaluation as a releasing' agent 
for a rae t h y 1 me t h a c ry 1 a t e- b as ed resin) 

The same procedures were repeated as described in 
Application Example 12 according to mixing ratio as shown in 
Table 6. 

{Comparative Application Examples 6 to 9/Evaluation as a 
releasing agent for a methylmethacrylate-based resin) 

the same procedures were repeated as described in Example 
24 according to mixing ratio as shown in Table 6. 

Table 6 



mixing ratio RP CP OA 

Application 

Example 12 A (0.d25)/E: (0,025) 7.6 NC C 

13 A (0. 05)/E (0. 05) 6.4 NC G 
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Table 


6 -con t i n ued 










1 4 


A 


( 0. 


1 ) /E 


(0.1) 


5. 


0 


NC 


G 


15 


A 


(0. 


0 3)7e 


(0.07) 


6. 


3 


NC 


G 


16 


A 


(0. 


07) /E 


(0. 03) 


6. 


4 


NC 


G 


17 


B 


(0. 


05) /E 


(0. 05) 


6. 


6 


NC 


G 


18 


C 


(0. 


05) /E 


(0.05)' 


6. 


7 


. NC 


G 


19 


D 


(0. 


05) /E 


(0. 05) 


6. 


7 


. NC : 


G 



Comparative Application 



Example 6 




15. 0 


NC 


G 


7 


A (0. 1)/ - 


12.3 


NC 


G 


8 


/E (0. 1) 


12.3 


NC 


G 


9 


A (0. 3) VE (0. 3) 


4.4 


X 


SY 


I n , t he Table 


6, abbreviations 


are as foil 


ows . 





A: Di pen t aer y t h r i to 1 tripalini ta te . 
B: Di pen taery thr i tol hexabehenate 
C:Monopentaerythritol 
P : T r i pen t ae ry t h r i to 1 

E: Fattyacid esters composition of a polygiycerine 

obtainedinExamplel. 
RP:ReIeasing property 
CP: Contamination property 
OA: Outer appearance 
.NC:No-clouding 
X:Clouding 
G : Good 
SY: Slightly yellowing 

It is clearly identified from the values in Table 5 that 
an excellent releasing property is given to amethylmethacrylate- 
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based resin by mixing an appropriate amount of the fatty acid 
esters composition of a pplyglycerine in the present invention. 
(Example 1 7 / P re pa r a t i o n No, 8 of a fatty acid esters composition 
of a po 1 y g 1 y ce r i ne as an agerit for improving properties of a 

thermpplasticresin) 

A four-necked flask equipped with a tube for supplying 
nitrogen gas, a stirrer, a cooler, a thermostat, and a dropwise 
funnel was charged with 2 84.49 parts by weightof stearic acid 
and 0.0622 part by weight of phosphoric acid (a purity of 85%), 
followed by heating to 4 40^C. Subsequently, 222.24 parts by 
weight (molar ratio of g 1 y c ido 1 /s t ear i c ac i d =6 ) of glycidol was 
added drowpwise over 5. hours to allow to react until oxirane 
oxygen concentration in the reactant a 1 1 a i n s be 1 ow, O.lX while 
maintaining the reaction temperature at 14 O^C. 

There was obtained approximately 500 parts by weight of a 
fatty acid es ters compos i t ion of a po 1 y g 1 y ce r i n e (a he xa g 1 y cer i n e 
monostearate composition). The compos i t ion is designated E-1. 
(Example 18/Pre'paration No. 9 of a fatty acid esters composition 

of a polyglycerine as an. agent for improving properties of a 

thermpplasticresin) 

Same procedures were repeated as in Example 17 except that 
2 96.32 partsby weight (molar ratio of g 1 y c i d o 1 / s t ea r i c acid =8) 
of glycidolwas employed to obtain approximately 565 parts by 
weight of ai fatty acid esters composition of a polyglycerine (an 
octaglyceri.ne monostearate composition). 

The composition is designated E-2, 
(Example 1 9 /P repa r a t i on No. 10 of a fatty acid esters composition 

of a polyglycerine as an agent for improving properties of a 
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therioplasticresin) 

Same procedures were repeated as in Example 17 except that 
370.40 parts by weight (molar ratio o f g 1 y c i do i / s t e a r i c acid = 10) 
of glycidol was employed to obtain approximately 650 parts by 
weight of a fatty acid esters composition of a po 1 y g 1 y cer i ne (a 
decaglycerine monostearate composition). 

The composition is des igna ted E-3. 
(Comparative Preparation Example l/Preparation No. 11 of a fatty 
acid es ters . compos i t ion obtained by the reaction of fatty acid 
with a po 1 y g 1 y ce r i n e as an agent for improving properties of a 
thernoplas t i cresin) 

A four-necked flask equipped with a tube for supplying 
nitrogen gas, a stirrer, a cooler, a thermostat, and a dropwise 
funnel was charged with 175.3 parts by weight of a he xa g 1 y ce r i n e 
having a hydroxyl value of 960 (PGL106 manufactured by Daicel 
Chemical Industries, Ltd.), followed by heating to 80*'c. 
Subsequently! 100.16 parts by weight (molar ratio of 
hexaglycerine/lauric acid?:!) of lauric acid was dissolved while 
maintaining at SO^'C. Subsequently, 0.75 part by weight of sodium 
carbonate and 0.2 5 part by weight of sodium hydrogen sulphite 
were added, followed by allowing to react at 210''C for 2 hours 
to obtain a product. After cooling to 100*^0, there was taken out 
the product having an acid value of 0.89. 

The product was analyzed by the II PLC analytical condition 
Mo. 1 as described hereinabove to identify the content of a 
lauric monoester compound of po 1 y g 1 ycer i ne (a he xa g 1 y ce r i n e 
monoester composition) of 5 5. It. 

The product is designated E-4. 
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<Cdfflpa r a t i V e Preparation Examples 2 and 3/Meas u remen t of the 
content of monoes t e r compou nd in coraine rc i a 11 y supplied fatty 
acid esters composition) 

As acommercially supplied fatty acid esters composition 
obtained by the reaction of fatty acid with a polyglycerine, 
there were evaluated SY Glystar ML-500 and SY Glystar ML-750 
(manufactured by Sakamoto Yakuhin Industries). 

ML-500 exhibited the content of monoester compound of 
52.0%, and ML-750 exhibited the content of monoes te r compou nd of 
44. 3X. ML-500 and ML-750 are designated E-5and E-6. 

Results areshowninTable?. 
(Preparation Example 1 / P repa ra t i on No. 1 of a po 1 y ace t a 1 re s i n ) 

A polyacetal resin in which 2. 8X of ethylene oxide is 
copolyrnerized was prepared according to known processes described 
in US Patent No. 3027352. 

The polyacetal resin has an intrinsic viscosity of 1.0 
(measured with a m-ch lorpphenol solution having 2.0% by weight 
ofalpha-pinene containing 0.1% by weight of the polyacetal resin 
at 60*C) and melt index of 30.0g/10 minutes (according to ASTM 
D1238-57T), The polyacetal resin is designated P-l. 
( P r epa r a t i o n E X am p I e 2/P repa ra t i on No. 2 of a polyacetal resin) 

The polyacetal resin having an intrinsic viscosity of 1.2 
(measured witha m-chlorophenol solution having 2.0% by weight 
of alpha-pinene containing 0.1% by weight of the polyacetal resin 
at eO'^C) and melt index of 40.0g/10 minutes (according to ASTM 
D1238-57T) in which terminals are acetylated was prepared 
according to known processes described in US Patent No. 2998409. 

The polyacetal resin is designated P-2. 
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(ApplicationExanples 20 to 29/rreparation of articles loided 
from a polyacetai resin composition an d e va 1 u a I i o ns as an agent 
for improving a printing property by the fatty acid esters . 
cpaipositionofthepresent invention) 

There were mixed 0.2 part by weight oftriethyieneglycolbis 
{3-(3"t--butyl-5-niethyl-4-hydroxyphenyi) propionate) , the above- 
prepared polyacetai resins, a hindered amine compound, a f^tty 
acid esters composition of a. po 1 yg 1 y cer 1 ne , and a nucleating 
agent in a mixing ratio as shown in Tables 4 and 5 under a 
n i t roge n a t m OS ph e re , f o 1 lowed by extruding with a L/D=25 single 
screw extruder (the screw revolution of 100 rpm and the discharge 
amount of 6 kg/hour) hav i ng a vent to prepare pellets. 

The pellets- were dried, and then molded (the mold 
temperature of lOO^C and the cool ing time of period of 7 seconds) 
with a 5-punces molding machine to prepareMFD shutters. 

The MFD shutters were irradiated by a corona discharging 

la rap (irradiation energy of 9 0 watt, irradiation time of 0.2 

second, discharging clearance of 7 mm, and d i s ch a rg i n g . ra t e of 

10 mm/sec). Subsequently, an ink (Tampo R double-liquid 

manufactured byTampo, Ltd.) was printed on a portion of the 

surface having slightly more than 1cm square in therespective 

MFD shutters. Subsequently, curing was carried out at the heating 

temperature of 120^C for 20 minutes, followed by cooling at 23*^C 

» ■ 

andhuraidityof50Xfor24hours. 

After cooling, cross cut peeling tests were carried out 
based on JIS K-5400 with cellophane tapes. Cross cut lines were 
given with the interval of 1 mm by a cutter, respectively. 
(Comparative Application Examples 10 to 1 9/ E v a 1 u a t ions as an 
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agent for improving a printing property by the fatty acid esters 
composition obtained in Comparative Example 1 and comoercially 
supplied fatty acid esters compositions) 

The same procedures were repeated as described in 
App 1 i ca t i on Exam p 1 es 20 to 29 except that there were employed the 
hex ag l.y ce r i ne monos tea r a te obtained in Comparative Example!, SY 
G 1 y s t a r M L^5 0 0 (manufactured by Sakamoto Yakuhin Industries), and 
SY Glystar ML-750 (manufactured by S ak a mo t o Y a k u h i n Industries). 

Evaluations of printing property were based onthe 
following 6 stages. 

0 : no -removed 

1: slightly removed (total length of removed ink of less 

than 20 mm and width of less than 0.1 mm) 
2: slightly removed (total length of removed ink of 20 to 

5 0 mm and wid th of 0. 1 -0. 2 mm) 
3: fairly removed (total length of removed ink of 50( to 

100mmandwidthof0.2<to0.4mm) 
4: further removed (total length of removed ink of 100< to 

150 ram and width of less than 0.4< to 0.5 mm) 
5: considerably removed (total length of removed ink of 

exceeding 150 mm and width of exceeding 0.5 mm). 
Printing properties after 1 hour and 1000 hours from 
printing were evaluated. Results are shown in Tables 7 and 8. 

Table 7 

Example 

20 21 22 23 24 25 26 27 28 29 



(a) 



P-1 
100 
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Table 7-continued 

(b) D-1 D-4 D-5 D-1 D-2 D-3 D-4 D-5 D-5 D-5 
0.0 1 0.01 0.05 3.0 0,1 0.1 0. 0 1 0.01 0.08 3,0 

(c) E-1 E-1 E-1 E-1 E-1 Erl E-1 E-1 E-2 E-3 
0, 05 4.0 0.1 1 . 0 0. 2 3.0 0.0 1 0.5 0.2 0.2 

(d) K-1 

100 100 500 500 1000 500 500 800 800 300 

(e) 1 5.0 15.0 3.0 3.0 1,1 3.0 3.0 1.5 1.5 7.0 

( f ) 1 1 1 0 0 0 1 1 0 0 

(g) 1 1 1 . 0 0 0 1 10 0 



Table 8 

Comparative Application Example 





10 




12 


13 


14 


15 


16 


17 


18 


19 


(a) 










P-1 

100 












(b) 


D-1 


D-4 


D-5 


D-1 


D-2 


D-3 


D-4 


p-5 


D-5 


D-5 




0,01 


0. 01 


0. 05 


3. 0 


0. 1 


0. 1 


0. 0 1 


0, 01 


0. 08 


3. 0 


(c) 


E-4 


E-4 


E-4 


E-4 


E-4 


E-4 


E-4 


E-4 


E-5 


E-6 




0. 05 


4. 0 


0. 1 


1 . Q 


0.2 


3. 0 


0. 0 1 


0, 5 


0. 2 


0.2 


(d) 










K- 


1 












100 


100 


500 


500 


1000 


500 


500 


800 


800 


300 


(e) 


15.0 


15.0 


3. 0 


3. 0 


1. 1 


3, 0 


3. 0 


1.5 


1.5 


7. 0 


(f) 


1 


1 


1 


0 


0 


0 


1 


1 


0 


0 


(g) 


5 


4 


5 


5 


5 


5 


5 


5 


4 


4 



In the Tables 7 and 8, abbrev i a t ions and alphabetically 
numbering are as follows. 

(a): 100 parts by weight of P~l (polyacetal polymer) was 
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eaployed in all the Application Examples and 
Comparative Application Examples, 
(b): Hindered amine compound (partbyweight) 



3 



C H. 0 C /C H.O C H 

C^^-.CH,-C-CH CHC-CH^-X^ 

CH2O CH3 (R). 



CH3 0 CH^ 



wherein X is the formula described below, 

- C H « C O 0 - 

1 2 
(CHCOO)- 



CHgCOO- 
m is2,and nis 1.5, 

and R is the formula described below, 




(4) 



y is a hydrogen atom. 

D-2: In the formula (4), Y is a methyl group, m is 2, 
and n i s 1 . 5 . 

D^3: In the formula (4), Y is a me thy 1 g roup , m is 1, 
and n i s 1 . 5. 
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D-4: bis{2,2,6,6-tetrainethyl-4-piperidyl)sebacate 
D-5: b i s (2 , 2 , 6 , 6- te t rarae t h y 1 -4-^p i per i dy 1 ) ad i pa te 
( c) : E- 1 / hexag 1 y ce r i ne oonos teara te obtained in Example 

. . 17 . 

E-2/oGtaglycerine oionpstearate obtained in Ex an pie 

E-3/decagl ycerlne raonos ceara te ob ta i ned in Example 
19 

E-4 / hexa g 1 y ce r i n e raonos tea ra te obtained in 
- . Comparative Example 1 

E-5/SY Glystar ML-500 (raanuf ac tu red by Sakamoto 

Yakuhin Industries) 
E-6/SY Glystar ffL-750 (manufactured by Sakamoto 

Yakuhin Industries) . . 

(d) : K^l/Boron nitride having an average particle size of 

2microns as a nucleating agent (ppm). 

(e) : Thickness of skin layer (micron) 

(f) : Printing property after 1 hour 

(g) : Printing property after lOOOhours 

By the values in (g) of Tables 7 and 8» it is clearly shown 
that the fattyacid esters composition of the present invention 
exhibits an effect for improving printing property in articles 
molded from the ppiyacetai res i n compos i t ion , compared to 
the fatty acid esters composition obtained in Comparative Example 
1 and the commercially supplied fatty acid esters compositions. 
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(Example 20/Preparation No. 12 of a fatty acid esters composition 
of a po 1 yg 1 yce fine as an agent for improving properties of a 
thermoplasticresin) 

A four-necked flask equipped with a tube for supplying 
nitrogen gas, astirrer, acooler, a thermostat, anda dropwise 
funnel was charged with 100. 16 parts by weight of lauric acid and 
0.0622 part by weight of phosphoric acid (a purity of 85%), 
followed by heating to 140 ^C. Subsequently, 2 22.24 parts by 
weight (molar ratio of g 1 y c i do 1 / 1 au r i c acid = 6) of glyciddl was 
added drpwpwise over 5 hours to allow to react until oxirane 
oxygen concentration in the reactant attains below 0.1% while 
maintaining the reaction temperature at 14 0**C, 

Therewas obtained approximately 320 parts by weight of a 
fatty acid esters com pos i t i d n o f a po 1 y g 1 y ce r 1 n e ( a hexa gl yce r i n e 
mpnolauratecompositipn). 

The composition is designated E-1. 
(Example 2 1 /P repa ra t i on No. 13 of a fatty acid esters composition 
of a polyg lycerine as an agent for improving properties of a 
thermoplastic resin) 

Same procedures were repeated as in Example 20 except that 
296.32 parts by weight (molar ratio of g 1 y c i d o 1 / 1 a u r i c acid = 8) 
of glycidoi was employed to obtain approximately 390 parts by 
weight of. a fatty acid esters composition of a po 1 ygl yceri ne (an 
octaglycerinemonolaurate composition). 

The compos it ion is designated E-2. 
(Example 22/Prepara t ion No. 14 of a fatty acid esters composition 
of a po 1 y g I y ce r i ne as an. agent for improving properties of a 
thermoplastic resin) 
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Same procedures were repeated as in Example 20 except that 
370.40 parts by weight (molar ratio of glycidol/lauric acid=10) 
of glycidol was employed to obtain approximately 465 parts by 
weight of a fatty acid esters composition of a polyglycerine (a 
decaglycerine monolaurate composition). 

The composition is designated E-3. 
(Application Examples 30 to 3 2 / E va 1 u a t i ons as an agent for 
improving a wetting property of a polyacetal resin by the fatty 
acid esters composition of thepresent invention) 

Polyacetal resin (having a trade name of Duracon U 1 0 
manufactured by Polyplastics, Ltd.) was mixed with a variety of 
additives according to respective mixing ratio as shown in Table 
8 to prepare a po 1 y ace t a 1 res i n composition. 

Hixing was carried out with a 30-mm twin screw extruder to 
prepare pellets. Resultsare shown in Table 9. 

Table 9 

ApplicationExample 

30 31 32 

Add i t i ves E-1 E-2 E-3 

Amount {% by weight) 0.2 0,2 0.2 

Wetting property 38 40 41 

(contact angle/degree) . 

Tensile strength 620 . 615 620 

(kgf/cm2) 

Mel t I ndex 1.0 1,0 1-0 

^ (g/10 minutes) ' • ' . 

(Comparative Application Examples 20 to 28/Eva 1 ua t i ons as an 
agent for improving a printing property by the fatty acid esters 
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composition obtained in Comparative Example 1 and commercially 
supplied fatty acid esters compositions) 

The same procedures were repeated as in Application 
Examples 30 to 32 except that there were employed the. fatty acid 
esters composition obtained in Comparative Example 1 and 
coDifliercially supplied fatty acid esters compositions. 
Results are shown in Table 10. 

Table 10 

Compara t ive Appl icat ion Example 
20 2 1 22 23 24 25 26 27 28 
Additives A-1 A-1 A-2 A~3 - B C C D 

Amount (Xbyweight) 

0.2 0. 5 0.5 0.5.- 1.0 1. 0 2. 0 2.0 
Wetting property (contact angle/degree) 

65 4 1 40 38 72 70 70 58 60 
T e n s i 1 e s t r e n g t h ( k g f / c m 2) 

6 10 590 600 590 620 570 580 530 51 0 
Melt Index (g/10 minutes) 

1.0 1.11.01.01.0 1.21.0 1.8 1. 6 
In the Tables 9 and 10,abbreviationsare as follows. 
E^l: Fatty acid esters compositionof a pplyglycerine 

obtained in Example 20 (a hex ag 1 y ce r i ne mon o 1 a u r $ t e ) 
E-2: Fatty acid esters composition of a pplyglycerine 

obtained in Example 21 (an oc t ag 1 y ce r i ne monos tea ra te ) 
E'3: Fatty acid esters composition of a po 1 yg I y ce ri ne 

obtained in Example 22 ( a dec ag 1 y ce r i ne monplaurate) 
A-1: Commercially supplied fatty acid esters composition 
of a polyglycerine (adecaglycerine mono la urate) 
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A-2: Cofflinercially supplied fatty acid esters composition 
of a pp 1 y g 1 y ce r I ne (a decag 1 y ce r i ne monos tea ra te ) 

A-3: Commercially supplied fatty acid esters composition 
of a po 1 yg 1 y ce r i ne (a oc t ag 1 ycer i ne monolaurate) 
BiClycerinemonp la urate 

C: Pdlye thy lenegl y col having a mol ecu 1 ar weigh t of 1000 
D: Polyethyleneglycol having a niolecular weight of 6000 
(Example 23/Prepara t i on No. 15 of a fatty acid, esters composition. 
:of a pdlyglyeerine as an agent for improving properties of a 
thermoplastic re^in) 

A f ou r-necked f lask equipped with a tube for supplying 
nitrogen gas , a stirrer, a cooler, a theroos tat, and a dropwise 
funnel was charged with 142.25 parts by weight of stearic acid 
and 0.0622 part by weight of phosphoric acid (a purity of 85%) , 
followed by heating to 14 0 C. Subsequently, 222.24 parts by 
weight (molar ratio o f g 1 y c i do 1 /s tea r i c acid = 6) of glycidol was 
added drowpwise over 5 hours to all p w to react, until oxirane 
oxygen concentration in the reactant attains below 0. tX while 
maintaining the reaction temperature atl40°C. 

There was obtained approximately 260 parts by weight of a 
fatty acid esters composition of a polyglycerine (a hexaglyceriiie 
monostearatecom posit ion). The composition is designated El. 
(Example 2 4 / P r e p a r a t i o n N p. 16 of a fatty acid esters composition 
of a polyglycerine as anagent for improving properties of a 
thermoplasticresin) 

The same procedures were repeated as described in Example 
23 except that 370.40 parts by weight (molar ratio of glycidol/ 
stearic acid=l0) of glycidol was employed. 
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There was obtained approx i na te 1 y 380 parts by weight of. a 
fatty acid esters composition of a pp i y g 1 y cer i n e (a d eca g I y ce r i n e 
monos teara te co id pos i t i o n) . The coaposition is designated E2, 
(Application Examples 33 to 41/Evaluations as an agent for 
ifltprpving a releasing property of a polyacetal resin by the 
fatty acidesters composition of the present invention) 

Polyacetal resin (having a trade name of Duracon-M270 
manufactured by Po 1 y p 1 as t i cs , Ltd.) was mixed with a variety of 
additives according to respective mixing ratio as shown in Table 
10 to prepare polyacetal resin compositions. 

The polyacetal resin composition was extruded with an 
extruder to p re pa p e pe 1 1 e t s while visually observing the presence 
or absence of foaming in strands before forming pellets. 

Subsequently, the pellets. were molded with an injection 
machine to prepare test pieces. Respective methods for evaluating 
P r 0 pe r t i e s a re as follows. 

Tens i le s trength and s hea r s t reng t h : 

The test pieces were placed at the conditions of the 
temperature of 23^C and the humidity of 50% for 48 hours, 
followed by measuring with a tensile strength tester (Tensilon 
manufactured by Orientec, Ltd.) based on ASTM-P638 and ASTM- 
D732-85. 

Amount of gas in melting: 

There were stored 8 g of the pellets in a Melt Index tester 
at 200''C for 5 minutes, followed by being discharged while 
loading. Forma Idehyde was ciaught while discharging under loading, 
followed by being quantitatively measured. The amount of 
formaldehyde isshown by.ppm based on the unit weightpf the 
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polyacetalresin. 

Continuous injection test: / 

There was operated an injection machine ( o a n u f a c t u red by 
Toshiba Kikai Plastic Engineering, Ltd.) at the conditions of 
cylinder temperature of 100 °C, injection pressure of 750kg/cm2, 
injection time of 4 seconds, cooling time of 3 seconds, and 
molding die temperature of 30**G. After continuously molding 
articles having a specific shape at the conditions, theamount 
of resin scraps adhered was visually measured to evaluate a 
re 1 eas i ng p rope r t y according to the following 5 stages. 

A: resinscrapsarenotobservedatall 

B: a minor amount of resin scraps are only observed 

Ciresin scrapsareslightly observed 

D: resin scraps are relatively observed 

E: resinscraps are considerably observed 

ResultsareshowninTablell, 

Table 11 
Application Example 
33 34 35 36 37 38 39 40 41 

Mixing ratio and additives 

(A) 100 100 100 100 100 100 100 100 100 

(B) fibrous titanium. oxide 

Average diameter of fibrous titanium oxide (micron) 
0.1 0. 2 0.1 0. 1 0.1 0, 1 0. 2 0. 1 0.1 
Aveirage length of fibrous titanium oxide 

8 12 8 8 8 8 8 8 8 
Agent for processing the surface of fibrous titanium oxide 
81 Bl B2 Bl Bl Bl . Bl Bl Bl 
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Table 1 1-con tl nued 



(partbyweight) 

25.25 25 45 25 25 25 25 25 

(C) CI CI CI CI C2 CI CI CI CI. 
(partbyweight) 

0.2 0,2 0.2 Q.2 0. 2 0.2 0.2 0.4 0.2 

(D) Dl Dl Dl Dl DI D2 Dl Dl Dl 
(partbyweight) 

0,4 0. 4 0. 4 0.4 0.4 0. 4 0. 4 0. 4. 0.4 

(E) El El El El El El E2 El El 
( pa r t by we i gh t ) 

0.3 0.2 0. 3 0.3 p. 3 0. 3 0.3 0.3 0.3 
Properties 

Tensile strength (kg/cra2 ) 

830 880 820 1050 840 830 825 820 820' 
Shearstrength(kg/cm2) 

590 625 580 730 600 595 590 580 590 
Moldability 
Biibble in molding 

NB NB NB NB NB NB NB NB B 
Continuousinjectiontest 

A A A B A A A A A 

Amount of gas (ppm) 

100 7 0 105 120 95 95 120 6 0 7 0 

(Comparative Application Examples 29 to 34 / E va 1 u a t i on s as an 
agent for improving a releasing property by coamercially 
supplied fatty acid esters compositions) 

The same procedures were repeated as described in 



, 132 
Application Exaiples 33 to 41 except that there were employed 
cofflinerc 1 a 1 1 y supplied fatty acid esters cpopps i t i on s . 

Table 12 



Comparative Application Example 
29 30, 31 32 33 34 . 
Mixing ratio and additives 

(A) 100: 100 100 100 100 100 

(B) fibroustitanium oxide 

Average diameter of fibrous titanium oxide (micron) 

0. 3 0, 3 0.1 0. 1 0, 1 0.1. 
Average length of fibrous titanium oxide 

1 5 1 5 8 8 8 8 

Agent for processing surface of fibrpustitahium oxide 

Bl Bl Bl Bl Bl - ■ 

(pa rtbyw eight) 

25 .45 25 25 25 - 

(C) CI A CI CI CI CI 
( pa r t by we i g h t ) 

0.2 0.2 - 0.2 0. 2 0.2 

(D) Dl Dl Dl - Dl Dl 
(partby weight) 

0.4 0. 4 0.4' - 0.4 0.4 

(E) El El El El - El 
(partbyweight) 

0.3 0,3 0.3 0.3 - 0.3 

Properties 

Tens i le s t reng th (kg/cm2) 

900 1100 835 8300 835 
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Table 12-cpn tinued 
Shear strength (kg/cm?) 

590 630 590 570 580 

Mo Idabi I i ty 
Bubbleinoolding 

NB NB NB NB NB B 

Cpntinuousinjectiontest 

D E D D C ifflposs i ble 

AfflOuntof gas(ppiD) 

28 0 510 200 175 180 • 

In the Tables 11 and 12, alphabetical abbreviations are as 
f ol lows . 

(A) : Polyacetal resin 

(B) : Titanium oxide-whisker 

81: N- ( 2 -am i noe t hy 1 ) "3-a m i no p rop y 1 t r i me t hoxy s i 1 a ne 
B2:. 3-glycidaxypropy I trimethoxys i lane 

(C) : Compound having nitrogen 

C 1 : Me 1 a 0 i ne 

C2: Calcium slearate 

(D) : II inderedphenoi compound 

Dl: Pentaerythrityltetrakis(3-(3,5-di-t^butyi-4- 

hydroxyphenyl)propionate] 
D2: Triethyleneglycol-bis(3-(3-t-butyl-5-methyl-4- 

hydroxyphenyDpropionate) 

(E) : Fatty acid esters composition of a poiyg lycerine 

El: Fatty acid esters composition of a po I y g I ycer i ne 
(hexaglyc'erine monos tea rate compos ition)obtained 
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i n Exaap 1 e 23 

El: Fatty acid esters composition of a po 1 y g 1 y cer i n e 
(decagly ceri ne monos teara te composition) obtained 
i n E X a m p 1 e 2 4 
NB: Absence of bubble 
B: Presence of bubble 
(Example 25/Pr epara t ion No, 1 of a fatty acid esters composition 
of a polyglycerine as an additive for cosmetics) 

A four-necked reactipnvessel equipped with a tube for 
supplying nitrogen, gas, a stirrer,' a cooler, a thermostat, and 
a dropwise funnel was charged with 100, 16 parts by weight of 

1 auric acid and 0.0622 part by weight of phosphoric acid (a 
purity, of 85X) , followed by heating to 140°C. Subsequently, 

2 2 2.24 parts by weight (molar ratio of g 1 y c i do 1 / 1 a u r i c acid = 6) 
of glycidol was added drowpwise over 5 hours to allow to react, 
followed by further allowing to react for 26 hours while 
maintaining the reaction temperature at 140 °C. 

After cooling, the feactant was taken out to obtain 
approximately 300 parts by weight of a lauric acid esters 
composition of a polyglycerine. The lauric acid esters 
composition of a polyglycerine prepared was analyzed by the 
analytical condition No. 1 in the II PLC analysis as defined 
hereinabove. It was identified from the chart that the 
composition (a hexag 1 ycer i ne raonolaurate composition) contains 
a monolaurate of polyglycerine of 87. 7X. 

(Example 26/Prepara t ion No. 2 of a fatty acid esters composition 
of a polyglycerine as an additive for cosmetics) 

The sameprocedures wererepeated as described in Example 
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25, except that there was employed 296,32 parts by weight (molar 
ratio of glycidpl/lauric acid=8) ofglycidol. It was identified 
from the chart that the compos i t i on (an oc tagl ycer i ne oonolaurate 
coraposition) contains amonoiaurate of poly glycerine of 84.5% 
by the analytical condition No, 1 in the IIPLC analysis as defined 
herei nabove. 

(Example 2 7 / P r ep a r a t i o n No. 3 of a fatty acid esters composition 
of a p o 1 y g I y c e r i ne as an additive for cosmetics) 

The same procedures were repeated asdescribed inExample 
25, except that there was employed 370.4 parts by weight (molar 
ratio of g I y c i do 1/ 1 a u r i c acid = 10) of glycidol. It was identified 
from the chart that the composition (a decagl ycer i ne monolaurate 
composition) contains a monolaurate of pol yg 1 ycer i ne of 77,2% by 
the analytical condition No, 1 in the IIPLC analysis as defined 
hereinabove. 

(Application Examples 42 to 44 and Comparative Application 
Examples 35 to 37 / E v a 1 u a t i o ns as a water-in-oil type-emulsified 
coraposition for cosmetics) 

There was prepared a water-in-oil type-emulsified 
composition for cosmetics based onthe components and the mixing 
ratio as described below, respectively. 

Liquid paraffin (23 {by weight) 

Vaseline (6.5 % by weight) 

Micro-crystalline wax (0.2 % by weight) 

Lanolin (4.0 % by weight) 

Bleached bees wax (1.2 % by weight) 

T r i (capr y 1 i c-capr i c) g 1 yce ry 1 (12 % by weight) 
Butyl paraoxybenzoa te (0.1 % by weight) 
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Glycerine (15 % by weight) 
Ethyl paraoxy benzoa te (0. 1 % by weight) 
Perfume (0.2 % by weight) 

Puri f led water (34.2 X by weight), (19.2 X by weight only 
in Comparative Appl ication Exanple 36) 

1 , 3-bu ty 1 eneg 1 y CO 1 (15 % by weight only in Comparative 
Application Example 36) 

Fatty acid esters composition of a polyglycerine (3.5 %by 
weight) 

A ppl i ca t i on Examp 1 es : . 

42: Fatty acid esters composition of a polyglycerine 

(a hexaglycerine monola urate composition) prepared 

in Example 25 ; 
43: Fatty acid esters composition of a polyglycerine 

(an oc tag 1 ycer i ne monolaurate composition) prepared 

i n Exam p 1 e 26 

44; Fatty acid esters composition of a polyglycerine 

(a decaglycerine mon o 1 a u r a t e cp m pos i t i o n ) prepared 

in Example 27 
Comparative Application Examples 

35: Hexaglycerine monolaurate composition prispared in 

Comparative Example 4 (by the reaction of a fatty 

acid with a polyglycerine) 
36: SY Glystar ML-'500 manufactured by Sakamoto Yakuhin 

Kog yo , L td . 

37: SY Glystar MO-750 manufactured by Sakamoto Yakuhin 
Kogyp , L td. 
Total weight (100% by weight) 
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In Application Examples 42 to 44 » an oily phase containing 
a fatty acid esters composition of a polyglycerine and glycerine 
was dissolved by heating to 75^C. Independently, a water phase 
containing purified water was heated to 75^C. 

The water phase was added into the oily phase to emulsify 
while mixing with an emulsifier, followed by cooling and adding 
perfumes at 45*C, and then cooling to 30^C. 

In Comparative A pp 1 i ca t i on Exawp les , the same procedures 
were repeated as employed in Application Examples except that 
i,3-butyleneglycol was mixed only in Comparative Application 
Exaraple36. 

Results are showninTable 13. 

Table 13 

Application Examples Comparative 

ApplicationExample 
42 43 44 35 36 37 

Proper ty 

Viscosity immediately after prepared 

1570 1830 1970 2540 2430 2660 

Viscosityafter3roonths 

1570 1830 1970 2540 2430 2660 

Stability for a long time of period (3 months) 
Roorotemperature - - ^ + - - 

-5*C - - - - - 

40*C - - - + ± ± 

Feel in use + +^ +^ + ^ ^ 

In the Table 13, methods and standard for evaluation were 

according tothe following stages. 
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(a) Viscosity: It was measured with a Brookfield viscometer 
at 25^C. 

(b) Stability after 3 months: It was visually evaluated 
after placed at various temperatures for several months 
according to the following stages. 

-: presence of a separation in emu 1 s i f i ed compos i ti on 
i; presence of a slight separation in emulsified 
compos i t ion 

+: presence of a remarkable separation in emulsified 
composition 

(c) Feel in use: Tackiness, spreadability,and oily touch 
were evaluated by organoleptic tests of 10 professional 
panelists, 

-tagoodfeelinuse 

i: a slightly unsatisfied feel in use 
+: a slightly unsatisfiedfeel in use 
(Application Examples 45 to. 48/ Ev a 1 u a t i ons as a water-in-oil 
type-emulsified composition f o r cos me t i cs > 

In Application Example 45, a water-in^oil type-^emulsified 
cotaposition was evaluated as an emulsion for cleansing in which 
the fpllpwing components are mixed. 

Liquid paraffin (23 % by weight) 

Vaseline (6,5 X by weight) 

Micro-crystalline wax (0.2 X by weight) 

Lanolin(4.0Xbyweight) 

T r i (cap ry 1 i c-cap r i c) g I y ce ry I ( I 2 % by weight) 
B leached, bees wax (1.2 % by weight) 
Glycerine(15Xbyweight) 
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Fatty acid esters composition of a polyglycerine 

prepared in Example 25 (3, 5 X by weight) 

Butyl paraoxy benzoa te (0. 1 % by weight) 
•Ethyl paraoxy benzoa te (0.1 % by weight) 

Perfume (0,2 % by weight) 
.Purified water (34.2 % by weight) 

Total (100 % by weight) 

In Application Example 46, a watier-in-oil type-emulsified 
composition was evaluate das an emulsion for body in which the 
fbllpwingGomponentsaremixed. 

Squalane(15Xbyw eight) 

Liquidparaffin(8. OX by weight) 

Vaseline (6.5 Xbyweight) 

Hicro-crys tal 1 ine wax (0.2 % by weight) 

Lanolin (4.0 % by weight) 

Lanolin cholestearyl of a fatty acid ( 0 . 5 X by weight) 
Olive oil (12.0 X by weight) 
Bleached bees wax (1.2 % by weight) 
GlyGerine(15Xby weight) 

Fatty acid esters composition of a polyglycerine 
prepared in Example 2 5 (3.5 % by weight) 
Decaglyceryl tristearate (0.5 % by weight) 
Butyl paraoxybenzoa te (0. I X by weight) 
Methyl p a rao x y be n z o a t e (0.1 X by weight) 
Perfume (0.2 X by weight) 
Purified water (34. 2Xby weight) 
Total (100 X by weight) 

In Application Example 47, a water-in~oil type-emulsified 
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composition was evaluated as an emulsion for preventing rough 
hands in which the following coRponents are mixed. 
(Application Examples 49 to 51 and Compara t i ve Application 
Examples 38 to 41/ Evaluations as a transparent liquid 
coniposition for cosmetics) 

There was prepared a transparent liquid compos i t i on fo r 
cpsmetics based on the components and the mixing ratio as 
described below, respectively. 

POE oleylether (15.0 % by weight) 

1 , 3-bu ty 1 eneg lycp 1 (19.0 X by weight) 

Squalane ( 1 1 . 0 X by we i gh t ) 

T r i ( c a p r y I i c- ca p r i c ) g 1 y ce r i ne ( 1 1 . 0 % by weight) 
Purified water (29.0 X by weight) 

Fatty acid es ters compos i t ion of a polyglycerine or an 
ot her additive ( 15. OX byweight) 
ApplicationExamples: 

49: Fatty acid esters composition of a polyglycerine' 

(a hexaglycer ine monolaurate composition) prepared 

i n Exam p 1 e 25 

50: Fatty acid esters composition of a polyglycerine 

( a n oc t a g 1 y ce r i n e mono 1 a u r a t e cpmpo s i t i on ) prepared 
inExample26 

51: Fatty acid esters composition of a polyglycerine 

(a decag 1 y ce r i n e monolaurate composition) prepared 
inExample27 
Comparative Application Exanples 

38: Hexag 1 ycer 1 ne monolaurate composition prepared in 
Comparative Example 4 (by the reaction of a fatty 
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acid with a po 1 y g 1 y ce r i ne> 
39: SY Glystar ML-500 manufactured by Sakaffloto Yakuhin 
Kogyo , L td. 

40: SY Glystar MO-750 manufactured by Sakaooto Yakuhin 

K o g y 0 , L t d . 
41: Sucrose laurate 
Total weight (100% by weight) 
Results are showninTable 14. 

Table 14 



Application Examples Comparatiye 

Application Example 



49 



50 



51 



38 



39 



40 



41 



Proper t y 



HLB 


10. 0 


10, 5 


11.0 


10, 0 


10.5 


10.0 


10.5. 


Appearance 


' T 


T 


T 


ST 


T 


T 


ST 




L 


L 


L 


L 


C 


L 


L 


Spreadability 


G 


G 


G 


G 


P 


G 


G 



Appearance after I month 

T . T 
L L 



T 
L 



ST 
L 



ST 

C 



ST 
L 



ST 
L 



In the Table 14, abbreviations are follows. 
HLB: Hydrophile iipophile balance 

T:Transparent 
ST: Semi transparent 

L:Liquid-statev 

C:CreaM-state 

G: Good 

P: Poor 
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(Application Exanples 52 to 58 / E v a 1 u a t i o n s as a transparent 
liquid composition for cosmetics) 

In Application Example 52, a transparent liquid composition 
for cosmetics was evaluated as a lotion for body in which the 
following components are mixed. The components (a) to (c) , 
components (g) and (h) were homogeneously mixed, followed by 
dispersing the componen t s (d) to (f). 

Subsequently, the component (i) was gradually added to 
obtain a transparent lotion for body having HLB value of 10.5. 

the transparent lotion for body was diluted with a proper 
amount of warm water, resulting iii exhibiting a wet and smooth 
feelinuiseonbody. 

(a) Fatty acid ess ters composition of a po 1 y g 1 y cer i ne 
obtained in Example 27 (7.4X by weight) 

(b) POE (3) oleylether having HLB value of 6.5 (8.1% by 
weight) 

(c) 1 ,3-butanedioi (19.0% by weight) 

(d) T r i ( c apr y 1 i c^ca p r i c) g 1 y ce r i ne (5,5% by weight) 

(e) Squalane (11.0% by weight) 

(f) liohoba oil (1.8% by weight) 

(g) Perfumes (0.5% by weight) 

(h) Antiseptic (0.4% by weight) 

(i) Purified water (46.3% by weight) 

in Application Example 53, a transparent 1 i q u i d co m pos i t i o n 
for cosmetics was evaluated as a lotion for bathing in which the 
following components are mixed. The components (a) to (c) , 
components (g) and (h) were homogeneously mixed, followed by 
dispersing the components (d) to (f). Subsequently, the cpmppnent 
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(i) was gradually added to obtain a transparent lotion for 
bathing having HLB value of 10.5. The traftsparent lotion for 
bathing was quickly dispersed, resulting! n forming an emulsified 
liquid. 

(a) Fatty acid esters composition of a po 1 y g 1 y ce r i ne 
obtained in Example 27 (7.6S by weight) 

(b) D 1 g 1 y cer i n e mo noo 1 ea te having HLB value of 6.5 (12. OS 
byweight) 

(c) 1 ,3-butanediol (13. OX by weight) 

(d) T r i (capr y 1 i c- capr ic) g 1 y ce r i ne (11.5% by weight) 

(e) Squalane (11.0% by weight) 

(f) Avocado oil (0.4% by weight) 

(g) Perfumes (0.5% by weight). 

(h) Antiseptic (0.3% by weight) 

(i) Purified wa te r ( 43. 7% by weight) 

In A pp I i c a t i on Ex am p 1 e 5 4 , a transparent 1 i qu i d com pos 1 1 i o n 
for cosmetics was evaluated as a lotion for cleansing in which 
the following components are mixed. The components (a) to (c) , 
components (g) and (h) . were homogeneously mixed', followed by 
dispersing the components (d) to(f). Subsequently, the component 
(i) was gradually added to obtain a transparent lotion for 
cleansing having HLB value of 10.0 which has a good s p re ad ab i 1 i t y 
and a smooth feel in use on skin. Furthermore, washing with water 
after cleansing was very readily, and it exhibited a refreshing 
fee 1 in use. 

(a) Fatty acid esters compos i t i on of a poly g I y cer ine 
. obtained in Example 27 (11.2% by weight) 

(b) Sorbitan monoisostearate having II LB value of 5.0 (12.6% 
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by weigh t) 

(c) 1 ,3-bu tanediol (17. 5X by weight) 

(d) Tri.(2-ethylhexanic acid)glyceryl (16. OX by weight) 

(e) Squalane (14.0% by weight) 

(f) Nuts oil (0,5% by weight) 

(g) Perfumes (0.3% by weight) 

(h) Antiseptic (0.4%byweight) 

( i ) P u r i f i ed wa te r (2 7. 5% by weigh t) 

In Application Example 55, atransparentliquid composition 
for cosmetics was evaluated as a lotion for massaging in which 
the following components are mixed. The components (a) to (c) , 
components (g) and (h) were homogeneously m i xed , f o 1 1 o wed by 
dispersing the components (d) to (f). Subsequently, the component 
(i) was gradually added to obtain a transparent lotion for 
ma s s ag i n^ h a V i ng HLB value of 10.7 which has a good s p re ad ab i 1 i t y 
and a smooth feel in use on skin. Furthermore, it was readily 
washed withwater afterraass aging, and wascapable of providing 
a f r e s h - 1 o o k i n g s k i n . . 



(a) 


Fatty aci 


d esters composition of 


a pd 1 y g 1 y ce r i ne 




obtained 


in Example 27 (12.0%by 


weight) 


(b) 


P0E(3)ole 


ylether having II L B value 


of 6. 5 (9. 6% by 




weight) 






(c) 


1 ,3-bu tan 


ediol (19, 0% by weight) 




(d) 


Liquid pa 


raf f i n ( 15. 0% by wei gh t) 




(e) 


Squalane 


(10.0% by weight) 




(f) 


II o h 0 b a 0 i 


I (2, 0% by weight) 




(g) 


Perf u mes 


(0.3% byweight) 




(h) 


Antisepti 


c (0.3% by weigh t) 





145 

(i) Purified water (31. 8X by weight) 

In Application Example 56, a transparent liquid composition 
for cosmetics was evaluated as a lotion for an empllieni pack in 
which the following components are mixed. The components (a) to 
(c) , components (h) and (i) were homogeneously dissolved, 
followed by dispersing the components (d) to (f). Subsequently, 
the component (k) was gradually added, followed by adding the 
components (g)and (j) to obtain a lotion for an emollient pack 
having HLB value of 10.5 which has a good s p r e ad ab i 1 i t y , an easy 
coatability In using on face, and makes skin wet and smooth after 
use. Furthermore, washing with water was very easy even after 
packing. 

(a) Fatty acid esters com pos i t i o n of a po 1 y g 1 y ce r i ne 
obtained in Example 27 (8. 9X by weight) 

(b) Diglycerinempnooleate having HLB value of 6.5 (14. OS 
byweight) 

(c) I .3-bu tanediol (22.0% by weight) 

(d) Tri(2-ethylhexanic acid)glyceryl (13.0% by weight) 

(e) Squalane ( 12. 0% by weigh t) 

(f) Hohpba oil (2.5% by weight) 

(g) Extracts from aloe (l.OX by weight) 

(h) Perfumes (0.3% by weight) 

(i) Antiseptic (0.3% by weight) 

(j) Polyvinylpyrrolidone (0.3% by weight) 
(k) Purified water (25.7% by weight) 

In Application Example 57, a transparent liquid composition 
for cpsoetics was evaluated as a hair treatment in which the 
following components are mixed. The components (a) to (d), 
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components (i)'and (j) were homogeneously dissolved, followed , by 
dispersing the components (e) to (h). Subsequently, the component 
(1). was gradually added, followed by adding the component (k) 
to obtain a hair treatment having HLB valueof 8.8 which is a 
transparent liquid. The hair treatment can be directly employed 
for wetted hairs, and also itw as capable of rinsingwith tepid 
water even after lapse of an a pp r op r.i a t e t i m e . Hairs exhibited 
aneatfeel in touch. 

(a) Fatty acid esters composition of a pp 1 yg 1 yce r ine 
obtained in Example 27 (4.6X by weight) 

(b) Diglycerine monooleate having HLB value of 6.5 (16. 2X 
by weigh t) 

(c) Dimethylammonium distearylchIoride(1.8tbyweight) 

(d) 1 ,3-butanediol ( 1 8. Oj by we i gh t) 

(e) Dpdecanol octylate (7.0% by weight) 

(f) Squalane(16.0Xby weight) 

(g) Hohoba oil (2.3X by weight) 

(h) Silicon oil (0.3X by weight) 

(i) Perfumes (0. 3 %byw eight) 
(j) Antiseptic (0.3X by weight) 
(k) Dyes (a proper amount) 

(I) Purified water (33.3% by weight) 

In Application Example58, a transparent liquid composition 
for cosmetics was evaluated as a base material for medicines in 
which the following components are mixed. The components (a) to 
(c) , and the component (g) were homogeneously dissolved, followed 
by dispersing this components (d) to (f). Subsequently, the 
component (h) wasgradually added to obtain a base material for 
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medicines. It was transparent, liquid, and excellent in 
spreadability. 

(a) Fatty acid esters composition of a po 1 y g 1 y ce r i ne 
obtained in Example 27 (8,3% by weight) 

(b) Diglycerine monooleate having HLB value of 6.5 (11.4 5 
by weight) 

(c) 1 , 3-bu taned io I (13.0% by weight) 

(d ) T r i (capr y 1 i c-capr i c) g 1 y ce r i ne (7, OX by we i gh t ) 

(e) Squalane (15. 0% by weight) 

(f) Olive oil (1.0% by weight) 

(g) Antiseptic (0.2% by weight) 

(h) Purified water (44.1% by weight) 
(.Application Examples 59 to 64 and Cpmparative Application 

Examples 42 to 44 / Ev a 1 u a t i ons as a gel-like emulsified 

corapositionfprc osmetics) 

In the Application Examples and Comparative Application 
Examples, methods and standard for evaluation were according to 
thefollowingstages. 

(a) Stabiiity after placing at 40**C for 60 days: It was 
visually evaluated according to the following stages. 
+ : absence of a separation iii composition 

presence of a separation upper or lower layer in 
composition 

(b) Viscosity: It was measured with a Brookfield viscometer 
(spindle #4) at 25^*0. 

(c) Feel in use: Itwas evaluated by organoleptic testsof 
5 professional panelists. 

+: Good evaluation by all the members 
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Good evaluation by ■ embers not exceeding 4 
There was prepared a gel-like, emulsified composition for 
cosmetics based on the components and the mixing ratio as 
described below, respectively. 

(a) 1.3-butanediol (3, OX by weight) 

(b) . Purified water (G.O X by weight) 

(c) Liquid paraffin (75,0% by weight) 

(d) Gl ycerine(15,0Xbyweight) 

(e) Perfumes (0.5 0X by we igh t) 

(g) Fatty acid esters composition of a po 1 y g 1 y ce r i n e (3. 5X 
by weight) 

ApplicationExaraple59: 

Composition obtained in Example 25 
Application Example 60: 

Composition obtained in Example 26 
A p p 1 i c a tionExampie61: 

Composition obtainedin Example 2 7 
Comparative Application Example 42: 

Hexaglycerine monplaurate composition prepared in 

Comparative Example 4 <by the reaction of a fatty 

acid with a pol y glycerine) 
Comparative Application Example 43: 

SY Glystar HL^500 manufactured by Sakamoto Yakuhin 

Kogyo. Ltd. 
ComparativeAp plication Example 44: 

SY Glystar MO-^750 manufactured by Sa k amo to Y aku h i n 
K o g y o , L t d . 
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Table 15 



Application Examples Comparative 

Application Example 
59 60 61 42 43 44 

P rope r ty 

Stability(fdrlmonthat40C) 

+ + + + + - 

Viscosity (cps) 7000 7600 8100 9000 9500 9700 

Feelinuse + + + - - + 

In Application Example 62, there was prepared a gel-like 
emulsified composition for cosmetics based on the components and 
the mixing ratio as described be 1 ow , re s pec t i ve 1 y . 

The compos i t i on was evaluated as gel for a cleansing. 

(a) 1 ,3-bu tanediol (2. OX by weight) 

(b) Purified water (1.6 % by weight) 

(c) Liquid paraffin (56,0% by weight) 

(d) Glycerine (37, OX by weight) 

(e) Sodium hyalurpnate (0.002X by weight) 

(f) Perfumes (0.20X by weight) 

(g) Fatty acid esters composition of a polyglycerine 
obtained in Example 27 (3. OX by weight) 

In Application Example 63, there was prepared a gel-like 
emulsified composition for cosmetics based on the components and 
the mixing ratio as described below, respectively. 

The composition was evaluated as a gel for massaging. 

(a) 1 ,3-bu tanediol (2. OX by weight) 

(b) Purified water (2,8X by weight) 

(c) Liquid paraffin (25. OX by weight) 
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(d) Trioctanic glyceryl (25. OX by weight) 

(e) Glycerine (42. OX by weight) 

(f) Sodium hy alurona te . (0. 002X by weight) 

(g) Perfumes (0.20X by weight) 

(h) Fatty acid esters composi tion of a pol ygl ycerine 
obtained in Example 27 (3.0% by weight) 

In Application Example 64, there was prepared a gel-like 
emulsified composition for cosmetics based on the componentsand 
the mixing ratio as described below, respectively. 

The composition was evaluated as a wiping liquid for 
mak i ng-up. 

(a) Decaglycerylraonorailystate (1. 5 Xby weight). 

(b) 1 ,.3-butanediol (2.0X by weight) 

(c) Purified watef(ll,3X by weight) 

(d) Liquid paraffin (40.0% by weight) 

(e) Glycerine (42.0% by weight) 

(f) Sodium hyaluronate (0.001% by weight) 

(g) Perfumes (0.20% by weight) 

(h) Fatty acid esters composition of a po 1 ygl y cer i ne 
obtained in Example 25 (3.0% by weig;ht) 

All the gel-like emulsified compositions for cosmetics in 
Application Examples 62 to 64 exhibited an excellent stability 
andexcellentfeelinuse. 

{Application Examples 65 to 67 and Comparative Application 
Examples 45 to 48/Evaluations as a composition for tooth paste) 
In Application Example 65, there was prepared a composition 
for tooth paste based on the components and the mixing ratioas 
described below, respectively. 
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(a) Di hydrate of calciuo secondary phosphate(45.00X by 
weight) 

(b) Carboxyne thy 1 cellulose (0.50% by. weight) 

(c) Carrageenan (0. 50X by weight) 

(d) Glycerine (10. O'Xby weight) 

(e) Sorbitol (10, OX by weight) 

(f ) Water (28, 70% by weight) 

(g) Fatty acid esters composition of a polyglycerine 
obtained in Example 25 (2.00X by weight) 

. (h) Perfumes (1.00% by weight) 

(i) Soidium saccharide (0.20% by weight) 
(j) Sterilizer and Antiseptic (0,10% by weight) 
In AppliGation Example 6 6, the sane components in 
Application Example 65 were employed except that there was 
employed the fatty acid esters composition of a polyglycerine 
obtained in Example 26 as the component (g). 

In Application Example 67, the same components in 
Application Example 6 5 were employed except that there was 
employed the fatty acid esters composition of a polyglycerine 
obtained in Example 27 as the component (g),. 

In Comparative Application Example 45, the same components 
in Application Exa,mple 65 were employed except that there was 
employed the he xag 1 y ce r i ne monolaurate composition prepared in 
Comparative Example 4 (by the reaction of a fatty acid with a 
polyglycerine) as the component (g) . 

In Comparative Application Example 46, the sane components 
in Application Example 65 were employed except that there was 
employed SY Glystar HL-SOO manufactured by Sakamoto Yakuhin 
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Kogyo, Ltd. as the coaiponent (g). 

In Comparative Application Example 47, the sane components 
in Application Example 6 5 were employed except that there was 
employed SY Glystar ML-750 manufactured by Sakamoto Yakuhin 
KogyOi Ltd. as the component (g). 

In Comparative Application Example 48, the same components 
in Application Example 65 were employed except that there was 
employed a sucrose laurate as the componen t (g) . 



Results are shown! n Table 16. 



Table 


16 






Application Ex a I 


spies 


Comparative 








Appl ica t ion 


Example 


65 66 


67 


45 46 


47 48 



Foam i ng a b i 1 i t y 

480 500 460 290 300 260 250 

Foamed volume feeling in mouth r 

■ ' . G G G SP P SP SP 



In the Application Examples and Comparative Application 
Examples, methods and standard for evaluation were according to 
the following stages. 

(a) Foaming ability: It was evaluated by measuring volume 
of foam after agitating at 60V wit ha National mixer 
(MX-420) for 90 seconds. Beforehand, samples werie 
prepared by s u s pend i ng *5g of composition for tooth 
paste in 50 ml of water warmed at 30**C. 

(b) Foamed volume feeling in mouth: It was evaluated by 
organoleptic tests of 5 panelists. 

G : Presence of foaming 
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SP: Presence of slightly foaming 

PrAbsencepffoaoing 
As shown in Table 16, there can be obtained a cooposition 
for tooth paste having excellent foaming ability, a refreshing 
feel in use, no -irritation at mucous membrane in mouth, no- 
depression of enzymes by employing the fatty acid esters 
composition of a po 1 y g 1 y ce r i ne specified in the present 
invention., 

(Application Examples 68 to 71 and Comparative Application 
Examples 49 to 5 3/Ev a 1 u a t i on s as a cleaning agent composition) 
In Application Example 68, there was prepared a cleaning 
agent composition based on the cpmppnents and the mixing ratio 
as described below, respectively. 

(a) Giycerihe succinate monolaurate (5.0 parts by weight) 

(b) Fatty acid esters composition of a po 1 yg 1 ycer i ne 
obtained in Example 25 (11.0 parts fay weight) 

(c) Sodium tri polyphosphate (35. 0 parts by weight) 

(d) Sodium sulfuric anhydride (49.0 parts by weight) 

(e) Deionized water (100 parts by weight) 

The components (c) and (d) were mixed with a mixture 
composed of (a) and (b), and further component (e) was added, 
followed by mixing at 60*^C to obtain a homogeneous liquid. 

Subsequently, sulfuric acid was added in order to adjust 
to PH of 7.0, followed by spray-drying to obtain a cleaning agent 
composition. 

fn a 500-al beaker, 1.3 g of the cleaning agent composition 
was dissolved in 400 ml of tap water at 25°C while agitating with 
a magneticstirrer to obtain a solution. 
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Separately, 4 glass plates having 5 cm L x 2 cm W x O.S aa 
t were coated with 0.03-0. 04 g of beef tallow, respectively, 
followed by iaoersing into the solution for 5 nihutes. 

Cleaning ability was evaluated by the ratio (!t) of area on 
which beef tallow was washed with respect to total area. 
Results are shown in Table 17. 

Table 17 
Component (b) Component (a) 
Application Examples 68 

No. 1 Bl Al 34 

2 B2 Al 39 

3 83 . . 43 

4 8 3 A 2 53 
Comparative Application Example 49 

No. 1 84 Al 25 

2 85 Al 23 

3 86 Al 21 

4 86 A 2 24 
■ • 5 ' 87 2 

In the Table.l7,.abbreviationsare as follows, 

Bl: Fatty acid esters composition of a po 1 y g 1 y ce r i ne 

obtained inExaRipie25 
82: Fatty acid esters composition of a polyglycerine 

obtained LnExample26 
83: Fatty acid es ters com pos i t ion of a polyglycerine 

obtained in Example 27 
84: Hexaglycerine monolaurate composition prepared in 

Comparative Example 4 <by the reaction of a fatty acid 
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with a po 1 ygl y ceri ne> 
B5: SY Glystar ML-500 manufactured by Sakamoto Yakuhin 
Kogyo ,Ltd. 

B6: SY Glystar ML-750 manufactured by Sakamoto Yakuhin 

Rogyo,Ltd. 
B7: Sucrose laurate 

Al: Glycerine succinate monolaurate 
A2: Glycerine succinate monodecanate 

In Appl ication Example 69, there was prepared a cleaning 
agent com pos i t i on ba s ed on the components and the mixing ratio 
as described below, respectively. 

(a) Glycerine succinate monolaurate (12.0 parts by weight) 

(b) Fatty acid esters composition of a pp 1 y g 1 ycer i ne 
obtained in Example 25 (5.0 parts by weight) 

(c) Sodium t r i po 1 y php s ph a t e (35.0 parts by weight) 

(d) citric acid (2.5 parts by weight) 

(e) Sodium sulphate (45.5 parts by weight) 

The cleaning agent composition was dissolved into water to 
obtain an aqueous solution having 0.33X by weight. 

The solution was employed to wash soy beans, resulting in 
showing high washing power and sterilizing ability. 

In Application Example 70, there was prepared a cleaning 
agent composition based on the components and the mixing ratio 
as described below, respectively. 

(a) Glycerine succinate aonom 1 1 ys ta te (15.0 parts by 
weight) 

(b) Fatty acid esters composition of a po i yg 1 y cer 1 ne 
obtained in Example 25 (2,0 parts by weight) 
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(b) Fatty acid esters composition of a polygiycerlne 
obtained in Example 27 (5.0 parts by weight) 

(c) SodiuB pyrophosphate (30.0 parts by weight) 

( d ) Phos pho r i c acid (2.0 parts by weight) 

(e) Sodium sulphate (4 6,0 parts by weight) 

The cleaning agentcomppsition was dissolved into water to 
obtain an aqueous solution having 0.20% by weight. 

The solution was employed to wash tomatoes, resulting in 
showing high washingability. 

In Application Example 71, there wasprepared a cleaning 
agent composition based on the components and the mixing ratio 
as described below, respectively. 

There was adjusted PH of an aqueous so 1 u t i on con ta i n i ng 
0. 10% by we i gh t of glycerine s ucc i nate mpnolaiirateand 0. 030% by 
weight of the fatty acid esters composition of a polyglycerine 
obtained in Example 25 to 4, 5, and 7 with an aqueous solution 
ofsodium hydroxide to obtain three aqueous solutions having, 
different PH s . S t e r i 1 i z i ng ability was evaluated as follows 
concerning the three aqueous solutions having different PHs. 

Triangular f 1 a s k s con t a i n i ng 10 g of soy beans and 90 ml 
of the respective aqueous solution were vibrated for 5 minutes. 

After vibrated for 5 minutes, respective washed soy beans 
were mixed with 90 ml of sterili^^ed water in a lOO-ml flask, 
followed by placing in a thermostatically-controlled oven at 
35°C for 20 hours. 

After placing for 20 hours, soy beans were minutely crushed 
together with sterilized water in a hoapgenizer, followed by 
filtering with a sterilized gauze to separate solid. 
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A filtered liquid which is a starting liquid was diluted 
into ten times, hundred tines, and thousand times, respectively, 
with a sterilized physiological aqueous solution of sodium 
chloride, 1 ml of the starting liquid and 3 diluted liquid were 
poured into 4 laboratory dishes, respectively. 

Subsequently, there was poured 15-20 mi of a standard agar 
culture medium which was kept at 50*C after sterilized in a high 
pressure, followed by immediately mixing, respectively. 

The 4 laboratory dishes were settled until the agar culture 
media completely coagulate. After coagulated, the 4 laboratory 
dishes were cultivated at 35**C for 2 days to count the number of 
colonies by aconventional method. As a result, the number of 
microorganisms was less than 10 per 1 g of soy beans in all the 
laboratory dishes. . For references, the same procedures were 
repeated except that water having Ph of 7 was employed in place 
of thesolution containing the fatty acidesters composition of 
apolyglycerine to obtain the number of microorganisms of 5.5x106 
perlgofsoy beans. 

(Application Examples 72 to 77 and Comparative Application 

Examples 54 to 56/Evaluations as a foaming composition for. 
cleaning) 

Table 18 

Application Examples Comparative 

Application Example 

72 73 74 54 55 56 

Al K 0 

A2 1.0 

A3 1.0 
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TablelS-continued 
A4 1,0 
A 5 1 , 0 

A6 1.0 

Property . 

Stability G G G P . G G 

Stability (Deterioration ratio of protein): It was 

E E E I E E 
Foaii ng ab i 1 i t y 

G G G I I I 

Durability of Foam (Stability of Foam) 

6 G G I I I 

Feel 1 n use G G G I G G 



In the Table 18, Al to A 6 correspond to the following 
composition, respectively. 

Al: Fatty acid esters composition of a po 1 ygl ycer i ne 

obtained in Example 25 
A2; Fatty acid esters composition of a po 1 y g 1 y ce r i ne 

obtained in Example 26 
A3: Fatty acid esters composition of a pp 1 ygl ycer i ne 

obtained inExa»ple27 
A4: llexaglycerine monolaurate composition prepared in 

Comparative Example 4 <by the reaction of a fatty aqld 

with a polyglycerine) 
A5: SY Glystar HL-500 manufactured by Sakamoto Yakuhin 

Kogyo, Ltd. 
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A6: SY Glystar ML-75,0 manufactured by Sakamoto Yakuhin 
Kogyo, Ltd. . 

In Application Examples 72-74 and Comparative Application 
Examples 54-56, there was prepared a cleaning agent composition 
based on the components and the mixing ratio as described below, 
res pec lively. 

Fatty acid esters composition of a po 1 y g 1 y cer i he 

( I. 0% by weigh t) 

Cetyl alcohol (2. OX by weight) 

Ethyl alcohol {50.0% by weight) 

Purified water (42. OX by weight) 

Liquified Pe t ro 1 e u m G a s / L , P . C . (5.03! by wel^hl) 

In Application Example 75 f there was prepared a cleaning 
agent compos i t ion based on the components and the mixing ratio 
as described below, respectively. 

Fatty acid esters composition of a polyglycerine obtained 

in Example 25 (2. 5% by weight) 

Cetstearyl alcohol (2,5X by weight) 

Perfumes (0, 2X by weight) 

Purified water (53. 5X by weight) 

Ethyl alcohol (35, OX by weight) 

Liquified Petroleum Gas/L.P.G. (7. OJS by weight) 

In Application Example 76, there was prepared a cleaning 
agent composition based on the components and the mixing ratio 
asdescribed below, respectively. 

Fatty acid esters coffiposition of a po 1 y g 1 yce r i ne obtained 

in Example 25 (I.5X by weight) 

Cetyl alcohol (3. OX by weight) 
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Saffron oil (O.lX by weight) 
Perfumes (0. 2% by weigh t) 
Purified water (36. 2X by weight) 
Ethyl alcohol (55. OX by weigh.t) 

Liquified Petroleum Gas/L.P.G. (4. OX by weight) 
In Application Example?. 7, there was prepare da cleaning 
agent composition based on the components and the mixing ratio 
as described be low , res pect i vel y. 

Fatty acid esters com pos i t i o n o f a po 1 y g I y ce r i ne obtained 
in Example 25 (1..2X by weight) 
Beheny 1 a Icohol (0,5X by weight) 
P0E(4)s tearylether (l.OX by weight) 
Orangeoil(O.lXbyweight) 
Perfumes (0.2X by weight) 
Purifi.ed water (47. IX by weight) 
' Ethyl alcohol (45. OX by weight) 
Liquified Petroleum Gas/L.P.G. (5. OX by weight) 
Thecleaningagent composition in Application Examples 75- 
77 exhibited an excellent stability, foaming ability, durability 
of foam, and cleaning ability. 

In the ApplicationExamples and Comparative Application 
Examples, methods and standard for evaluation were according to 
the following stages, 

(a) Stability (Deterioration ratio of protein): It was 

evaluated by deterioration ratio (IIDR X) of hemoglobin. 
It exhibited a good relationship with an irritating 
intensity for eyes according to a Draze method, 
HDRX= ((LAOC - LAOD)/(LAOC))X100 
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G: 


HDR 


of 5% to <15X 


I : 


HDR 


of 15% to (50% 


B: 


HDR 


of not less than 50% 


Cleaning 


ability: It was measured b 



in which a fixed amount of artificial fatty skin dirt 
containing an ultraviolet ray absorbent was coated on 
a rubber plate, and then rubbing was carried out at 
three cycles with a paper towel containing a sample 
liquid under a fixed loading. 

The artificial fatty skin dirt after cleaning was 
recovered with a solvent, and then the amount of the 
ultraviolet ray absorbent was measured to evaluate as 
follows. 

G: Cleaning ability of not less than 60% 
I: Cleaning ability of 40X to <60% 
B: Cleaning ability ofnot more than 40% 
(c) Foaming ability: It was evaluated by a process that 
there were mixed an agent for foaming (spraying) a 
mixture and the mixture in a fixed ratio to prepare an 
aerosol, and the aerosol was filled in a can for 
spraying, and then the aerosol was sprayed onto hands 
at -5"C, 25*^C, and 30**C, respectively. 
Foaming ability was evaluated by organoleptic tests. 
G: Good 
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1: Insufficient 

Durability of Foam (Stabili ty. of Foacr) : It was 
evaluated by a process that the aerosol was sprayed, 
there was measured aratio (Fr %) between the volume 
of foam immediately after spraying and the volume after 
SOminutes. 

Fr X = ((Volume of foam after 30 m i n u t es ) / ( Vo 1 u me of 

foam immediately after spraying)] x 100 
G: Fr of not less than 80% 
I : Fr of 50X to <80% 
B: Fr of <50X 

Feel in use: It was evaluated by a method that 5g of 
respective sample was employed for washing hairs, and 
then wiped with towels. At SOminutes after wiping, a 
refreshing feel in hairs was evaluated by organoleptic 
tests of 8 panelists according to the following 5 
s t ages . . 
E X c e 1 1 e n t : 5 

Good: 4 ^ 
iVormai:3 
Slight lypoor:2 
Poor: 1 

Evaluations were shown by average points of the 8 

panelists. 

Stability: It was evaluated bya method that samples 
were preserved at teraperature$ of -5**C, 0*C, 25^C, and 
30^C for 1 month, and the samples were sprayed, 
conditions of foam at the temperatures and at the 25^C 
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were visually observed to evaluate by the following 
stages. 

G: Appropriate as a foaming corapos i 1 1 on f or cleaning 
P: Inappropriate as a foaming cpnpositipn for cleaning 
(Example 28/ P repa ra t i on of a h i gh 1 y - pu r i f i ed fatty acid esters 
composition of a pplyg 1 ycer i ne from the composition (a 
decaglycerine monolaurate composition) obtained in Example 5> 
The comppsition obtained in Example 5 and 2 % by weight of 
water was charged into a flask. Subsequently, the flask was 
heated to 135*C while stirring under refluxing, followed by 
maintaining at the temperature for 2 hours. Subsequently, the 
flask was heated to 140^C. Distillation in reduced pressures was 
carried out while maintaining at the temperature in order to 
remove water for 4 hours to obtain a h i g h i y- pu r i f i ed fatty acid 
esters composition of a po 1 yg 1 y cer.i ne. Reduced pressure degree 
wasfinailylOmqiHg. 

There was carried out IIPLC analysis with the analytical 
condition No, 2 relating to the h i g h 1 y- pu r i f i ed fatty acid esters 
composition of a po 1 y g 1 y ce r i ne. Figure 24 (ML-10) is a chart 
obtained by the HPLC analysis. It was identified from the chart 
that the composition contains a monolaurate of po 1 y g 1 y ce r i ne of 
81.265; by weight, po I y g 1 y ce r i ne of 8.20X by weight, and other 
components of 10. 54% by weight by the analytical condition No. 
2 in the HPLC analysis as defined hereinabove. 

(Comparative Examples 16and 17/HPLC Analysis by the analytical 
condition No. 2 relating to a fatty acid esters composition of 
a po 1 y g 1 y ce r i n e which is commercially supplied) 

As fatty acid esters composition which is commercially 
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supplied prepared by the reaction ofa polyglycerinewitha fatty 
acid, SY Glystar ML-750 ma n u f ac t u red by Sa k a nio t o Y a k u h i n , Ltd. 
and SunSoft Q^12S aanufactured by Taiyo Kagaku, Ltd. were 
analyzed by the analytical condition No. 2 in HPLC analysis. 
Figures 25 (ML-750) and 26 (Q-12S) are a respective chart 
obtained by theHPLCanalysis. 

It was identified from the charts thatthe respective 
com pos i t i on s contain a monolaurate of po 1 y g I y ce r i n e of 44.92X by 
weight, po 1 y g 1 y ceri ne of 14.i6X by weight, and o ther cooponen t s 
of 4d.82X by weight, and a monolaurate o f po 1 y g 1 y ce r i n e of 48. 80% 
by weight, po 1 yg 1 y ce r i ne of 26,88X by weight, and other 
components of24.32X by weight by the analytical condition No. 
2 in the HPLC analysis as defined hereinabove. 

{GofDpara 1 1 y e Exaisple 18/HPLC Analysis by the analyticdl condition 
No. 3 relating to a fatty acid esters conposition of a 
po 1 y g 1 y ce.r i ne which^is com rae r c i a 1 1 y supplied) 

As fatty, acid esters composition which is commercially 
supplied prepared by the reaction of a po 1 y g 1 y ce r i ne with a fatty 
acid, SY Glystar ML-500 manufactured by Sakamoto Yakuhin, Ltd. 
was analyzed by the analytical condition No. 3 in HPLC analysis. 

Figure 27 is a chart obtained by the HPLC analysis. It was 
identified from the charts that the respective compositions 
contain a monolaurate of polyglycerine of 38.20% by weight, 
pol yglyceri ne of 6,17% by weight, and other components of 55.64% 
byweight. 



While the invention has been described in detail 
reference to the specific embodiments thereof, it 



and with 
will be 
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apparent to those skilled in the art that various changes and 
IS odiif.i cations can be made therein without departing froin the 
spirit and scope thereof. 



